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Monumental Entrance. 
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Champ de Mars Section During the dierute- cman 














Ss _ == ii Ne 


General View of the Champ de Mars Section from the Trocadero, 


: The Trocadero Section from the Champ de Mars. 
| SOME PERSPECTIVES OF THE PARIS EXPOSITION.—[See page 406.] 
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THE LATEST LIQUID AIR FALLACY. 

Our readers will doubtless remember that about a 
year ago, when the liquid air craze was at its height, 
we published (ScrENTIFIC AMERICAN, April 22, 1899) 
a characteristic article from the pen of President Mor- 
ton. of the Stevens Institate, exposing the fundamental 
fallacies underlying the claims which were being made 
for liquid air. This and other exposés that appeared 
in the contemporary technical press of the country 
went far to neutralize the pernicious effects of the liq- 
vid air promotion that was then rampant. After a 
period of comparative quiet, the public is again de- 
luged with prospectus literature of the kind that is un- 
fortunately only too successful in emptying the purse 
of the half informed and all-too-easily-deluded inves- 
tor. 

The present exploitation, however, is being carried 
out under a new name, and with promises of profit 
that are as alluring as the most exacting prospectus- 
writer could demand. Liquid air no longer parades as 
a perennial source of motive power whose volume, so 
far from diminishing, growa larger the more we take 
from it; and as representing an inexhaustible source 
of refrigeration it has evidently lost its drawing power. 
Weare now told, indeed, that it is to liquid air that we 
must look as our most profitable source of heat. Its 
oxygen is to be extracted, bottled up, and used in our 
steamships, locomotives and reducing furnaces in such 
magieal fasliion as to produce the usual ‘ revolution” 
in the field of transportation and manufacture. This 
latest fallacy bas been exposed in the very convincing 


article by President Morton, which, by the courtesy of ~ 


The Stevens Indicator, we are enabled to reproduce in 
full in the current issue of the SUPPLEMENT. 

The latest claim of the promoters’is that, -by distill- 
ing off its nitrogen, liquid air may be utilized as a 
means of producing oxygen gas in large quantities and 
at a relatively low cost. While it is admitted that 
pure oxygen.could be obtained cheaply in this way. 
President Morton shows that as it costs, according to 
Mr. Tripler, twenty cents to produce a gallon of, 
liquid air, and as it requires five gallons of liquid air 
to produce one gallon of oxygen, the cost of production 
must be one dollar per gailon, or about ten dollars per 
thousand cubie feet at atmospheric temperature and 
pressure. It is admitted that this is less costly than 
the present methods, bat it is pertinently asked, ‘What 
shall we do with the cheap oxygen when we get it, the 
present uses for oxygen being very limited and chiefly 
confined to the lime light and some refined processes in 
metallurgy ?” 

The liquid air prospectus tells us that the oxygen is 
to be used as a substitate for air in the ordinary pro- 
cesses of combustion, as under steam boilers, in iron 
furnaces, and the like; but used under these condi- 
tions it would be in competition with free air, and the 
cost of the storage or transportation, as the case might 
be, would be altogether prohibitory. It is argued that 
the most conclusive way to test the value of this sug- 
gestion is to reduce it toa concrete case, with actually 
calculated proportions of parts, volumes and weights ; 
and because the necessary data is easily obtained, 
President Morton takes as his text the case of a large 
transatlantic steamer. He argues that since every ton 
of coal requires 24¢ tons of oxygen for its consumption, 
and as ittakes about 2,000 tons of coal to carry one of 
these ships across the Atlantic, the transportation in 
storage cylinders of the 5,000 tons of compressed 
oxygen thus shown to be necessary for the combus- 
tion of the coal, would reduce the earrying capacity of 
the ship to practically nothing, the coal and the com- 
pressed oxygen aggregating a dead load of 7,000 tons, to 
say nothing of the weight of the storage cylinders. 

If the gas were not compressed, each ton of coal 
would require 66,000 cubic feet of gas, and the whole 
2,000 tons would require 132,000,000 eubie feet. Even if 
forty per cent of the fuel were to be saved, as claimed 
by the promoters, it would be necessary for the ship to 
earry twenty-two tanks of the size of the huge gas 
holders which form such a conspicuous feature in any 
distant view of New York city. 

Your promoter, however, is nothing if he is not 
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ready-witted, and he will, of course, suggest that the 
idea of storage was never in his mind, and that each 
vessel would carry the oxygen-manufactaring plant on 
board, and would make the gas as it was needed. It 
is sufficient to say that the necessary plant to produce 
the 1,250 toms of oxygen which would be needed per 
day for the 500 tons of coal consumed daily in the far- 
naces of the steamship ‘“*Campania” would eali for 
boilers and engines that would rival in bulk and 
weight the engines and boilers that propel the ship. 
Lastly, attention is drawn to the fact that the enor- 
mous intensity of the temperature produced by the 
combustion of fuels in oxygen would lead to the burn- 
ing and melting down of the furnaces in which it was 
tried. A pound of coal burnt under these conditions 
would not yield a greater quantity of heat, but would 
simply develop the same quantity in less time, with a 
proportionate increase in the intensity of the heat. 


<--> 
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ECONOMIC VALUE OF GOOD ROADS, 

There is food for thought in the report of the Mary- 
land Geological Survey for 1899. In the first place we 
are told that the people of Maryland have expended, 
during the last ten years, upon the so-called construc- 
tion and repair of their own roads, the sum of no less 
than $6,000,000. It seems that the greater part of this 
money has been frittered away in the attempt to repair 
roads which have been poorly laid out in the first 
place, and for the lack of certain necessary engineering 
qualifications can, in the nature of things, never be 
made into good roads. As an instance of this it may be 
mentioned that many of the common roads have no 
natural drainage. We are told that most of them are 
in a poor condition for a part of the year, and some of 
them for the whole twelve months. 

As the result of a careful estimate made by the 
survey, it is shown that the farmers of the State of 
Maryland expend $3,000,000 a year more on their haul- 
ing over the present poorly built highways than 
would be necessary if the hauling were done on first- 
class roads. These figures dre to, be compared with 
the information collected by the Department of Agri- 


eulture in 1895, when, as the result of data received | 


from over twelve hundred counties in various parts of 
the United States, it was ascertained that the average 
eost of hauling one ton for one mile over country 
roads was twenty-five cents; which was just three 
times as much as the average cost of hauling over the 
improved macadam roads of six European countries. 


If this large sain of money represents the loss to the | 


State of Maryland from poor roads, it is easy to say 
that the total loss throughout the whole United States 
represents a figure so great that it must have an im- 
portant, beariig upon the prosperity of the country at 
large, And particularly upon the farming interests as 
such. * , 

At first sight it seems incredible that in a country so 
progressive as ours the condition of the common roads 
should be over a half century bebind that of the old 
world: Itis true that the vast extent of the United 
States, and the great mileage of our roads in some 
States relative to the density of the population, may be 
offered as ay excuse for our backwardness; but while 
this plea may hold good as regards the thinly popu- 
lated Western and Southern States it cannot be applied 
to the older, nore populous and wealthy sections of the 


eountry. 


COMMERCIAL EXPANSION AS A SCIENCE. 

Our last issue contained a letter in which. the writer 
contrasted the business methods of German and Ameri- 
can merchants, and proved how, in many ways, Ger- 
mans showed more business sagacity in dealings with 
South American firms. According to our correspond- 
ent, the secrets of German success are not far to seek. 
The inability of many American commercial travelers 
to speak the language of the country to which they 
are sent ; the elaborate American price lists and cata- 
logues, with their complex and useless system of dis- 
counts from list prices; the refusal to extend credit; 
and the inability or unwillingness to humor the cus- 
tomer, go far to offset the superior quality of American 
goods. 

Bat there are still other reasons why Germany in 
many parts of the world is slowly but surely outstrip- 
ping her sister nations in the struggle for commercial su- 
premaey—reasons which are apparent only to him who 
has made a careful study of German industry on its 
native heath. Sucha study is to be found in the work 
of a Frenchman, Maurice Schwob, which bears the 
dramatic title, “Le Danger Allemand.” The book 
has foreibly brought home to Frenchmen the necessity 
of very radically modifying their commercial system, 
if they desire to regain even a tithe of what they have 
lost in foreign trade. Fortunately, the American busi- 
ness man is far more energetic than his French confrére 
for which reason Sch wob’s criticisms of his countrymen 
ean hardly be applied to us. Nevertheless, his analysis 
of German methods is so instructive, is based upon 
facts so little known, as to warrant a brief review of 
his book. 

“The German Danger” is diseussed by Schwob in 
five sections—‘‘The Sea Danger,” “The Industrial 
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Danger,” ‘“‘The German System,” “‘German Advertis- 
ing.” and ‘* The Conquest of Markets.” 

“The Sea Danger” for France lies in the decline 
of the shipping interests of her ports. Besides the 
successful competition of Hamburg with Liverpool, 
Schwob notices the development in shipping at Ant- 
werp and Rotterdam, both of which cities owe their 
unexpected commercial good fortune to the fact that 
they are outlet ports for the Rhine, by which the 
products of Frankfort, Mannheim, Mayence, Dissel- 
dorf, and other river towns are transported to the sea. 
The benefits to be derived by shipping to Antwerp 
were found to be so advantageous to Frenchmen that 
the head of the Department of Meurthe- Moselle stated 
that not only was a part of France thus annexed to 
Belgium, but that Germany and Belgium together 
threatened commercially to incorporate the whole of 
France. 

“The Industrial Danger” has also given Schwob 
much concern. The German government, he finds, 
understands thoroughly the making of commercial 
treaties which enable home industries to thrive despite 
the keenest foreign competition. The revenues ob- 
tained from the taxing of imports are not all swal- 
lowed by the national treasury ; but a certain part of 
the money received is paid out as premiums for the ex- 
portation of German goods. The bureaucratic politi- 
cal system of France, says Schwob, renders a co-opera- 
tion of the government authorities and merchants 
impossible. Tariff systems are made and unmade in 
aday. Laws, ill timed and badly framed, go into 
effect, which, although designed to cheek foreign in- 
vasion, really cripple French industries. Officials are 
‘*‘ politicians” in the very sinister sense which that 
much-abused word has acquired in the United States. 
In Germany, on the other hand, the government and 
the werchants work in kgrmony. Bills are intro- 
duced and passed in the Reichstag exactiy when they 
are most needed, and are so broad in their scope that 
the hands of the exporting manufacturer cannot be 
tiel by official red tape. Schwob cites a striking 
example of this intelligent co-operation. For years, 
German shipbuilders had been purchasing their iron 
and steel from English foundries. Ata convention of 
German ironmongers and shipbuilders, it was decided 
that German foundries were thereafter to deliver the 
steel required by the shbipbuilders. It was found 
necessary to reduce the railway freight-charges on 
iron; the government immediately provided lower 
rates, ‘“‘of its own accord” (spontanément), writes 
Sehwob maliciously, for in France the officials rarely 
act ‘ spontanément.” And the shipbuilders agreed to 
pay from three to five per. cent more for German. than 
English iron, in order that the home industry might 
flourish. No protective tariff was established. 

Germany's method of * conquering markets” is due 
primarily to the “floating expositions” sent to all 
parts of the world. A syndicate of merchants charters 
a steamer, loads her with goods carefully selected for 
foreign buyers, sends her from port to port, in accord- 
ance witb a schedule prepared with characteristic 
German attention to detail. Representatives of: the 
firms are sent ashore at the various cities. Each man 
speaks the language of the country fluently ; he studies 
the needs of the population ; he distributes samples 
and intelligently compiled catalogues, and takes orders 
for goods ; in a word, he does everything in his power 
to further the interests, not only of his firm, but of 
Gerinan commerce as well. When his report has been 
handed in, a swarm of comwmercial travelers settles 
down in the country visited, all of them thoroughly 
familiar with the business methods of the people, and 
ready to build on the foundations laid by their prede- 
cessor. 

Second in importance only to the “floating exposi- 
tions” are the export associations that, for the last ten 
years, have maintained trade museums or bazaars for 
the purpose of exhibiting their wares, and for sending 
expeditions to all parts of the world, in order to ac- 
custom the people to the use of German products, to 
distribute catalogues of samples, lists of export houses 
and the goods sold by each. Is1it any wonder that one 
ean pick up everywhere so many articles of manufac- 
ture that bear the familiar inscription ‘*Made in 


Germany”? Is it any wonder that not only Africa . 


and South America and the countries of the Orient 
have been thus commercially conquered by the “ in- 
domitable German,” but also Norway, Denmark, Hol- 
land and Russia—*‘ countries,” says Schwob, “that are 
our friends, and hate and fear Germany.” 

Although it is primarily intended for his country- 
men, Schwob’s study contains many a lesson by which 
American merchants may well profit. Our exports, it is 
true, have never been so large as in the last ten years ; 
and at the close of each year the records show that 
there is not a single branch of industrial activity in 
which we have not made some progress. What we 
have gained has been gained not so much by concerted 
action as by the efforts of individual firms. Our pro- 
gress has been great ; but it should be still greater. 
And only by systematic aggression, by the establish- 
ment of more institutions similar to the Philadelphia 
Commercial Museum, and by arranging more exposi- 
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tions like the Pan-American Exposition, to be held in 
1901, can we hope to compete with the German in mar- 
kets which he hopes some day to consider exclusively 
as his own. 
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ROBERT SIMPSON WOODWARD. 
BY MARCUS BENJAMIN, PH.D. 

After an absence of thirteen years the American As- 
sociation for the Advancement of Science returns to 
New York and will hold its forty-ninth meeting in this 
city during the week beginning with June 25. 

In 1887, Dr. Samuel P. Langley, the secretary of the 
Smithsonian Institution, presided over the meeting, 
succeeding on that occasion Edward 8. Morse, the di- 
rector of the Peabody Academy of Science, in Salem, 
Mass. For this meeting Robert 8S. Woodward has been 
chosen to preside, and he will succeed Grove K. Gilbert, 
of the United States Geological Survey, who was elected 
last December to fill the unexpired term of the late Ed- 
ward Orton, a sketch of whom appeared in the Scr- 
ENTIFIC AMERICAN for August 18, 1899. 

Prof. Woodward was born in Rochester, Mich., on 
July 21, 1849. Loyal to the State of his birth, he en- 
tered the University of Michigan, in Ann Arbor, and 
was graduated there in 1872 with the degree of Civil 
Engineer, An appointment as assistant engineer in 
the United States Lake Survey was offered to him, and 
for ten years he continued in that service. 

In 1882, he resigned from the Lake Survey to become 
astronomer on the United States Transit of Venus 
Commission. Two years later he passed to the service 
of the United States Geological Survey with which he 
remained for six years, serving in the successive capac- 
ities of astronomer, geographer, and chief geographer. 
He then became an assistant in the United States 
Coast Survey, with which he continued for three years- 

The death of Prof. William P. Trowbridge, in 1892, 
created a vacancy in the scientific faculty of Columbia 
University that at first sight seemed almost impossible 
to fill, and indeed the department over which he had 
charge was so extended that the difficulty was only 
met by dividing his chair into several co-ordinate profes- 
sorships. To that which was designated as Mechanics, 
Prof. Woodward was called, he having gained his pro- 
fessorial title by filling, during 1886-88, the chair of civil 
engineering in the Corcoran Scientific School of Col- 
umbian University in Washington, D. C., where he ac- 
quired much reputation by his success as a teacher. 

The choice of the trustees proved a wise one, for with 
the growth of the college into a university, additional 
duties have been assigned to Prof. Woodward in the 
accomplishments of which he has shown exceptional 
ability. It is not necessary to enumerate the various 
offices that he holds in connection with Columbia, and 
they are many, for the most important is that of Dean 
of the School of Pure Science, which he has filled 
since 1895, and it is sufficient to show the high esteem 
in which he is held by his associates. 

His scientific work has included numerous contribu- 
tions in the domains of precise mwensuration, geodesy, 
the physies of the earth, physical astronomy, and pure 
mathematics, and of the hundred or wore titles of 
papers that he has published the following are the 
more important : ‘* On the Actual and Probable Errors 
of Interpolated Values from Numerical Tables by 
Means of First Differences” (1882) ; ‘* Results of Exper- 
iment to Determine the Variations in Length of Cer- 
tain Bars at the Temperature of Melting Ice” (1883) ; 
‘On Errors Incident to Interpolated Values from Num- 
erical Tables” (1886); ‘“‘On the Free Cooling of a 
Homogeneous Sphere” (1887); ‘‘On the Conditioned 
Cooling and Cubical Contraction of a Homogeneous 
Sphere” (1887); ‘On the Diffusion of Heat in Homo- 
geneous Rectangular Masses, with Special Reference 
to Bars Used as Standards of Length” (1887); ‘‘On the 
Form and Position of the Sea Level” (1888); ‘‘The 
Effects of the Atmosphere and Oceans on the Secular 
Cooling of the Earth” (1890) ; “* Recent Experience of 
the United States Coast and Geodetic Survey in the Use 
of Long Steel Tapes for Measuring Base Lines” (1893) ; 
‘*The Ieed Bar and Long Tape Base Apparatus, and 
the Results of Measures made with them on the Holton 
and St. Albans Bases” (1892); “An Historical Survey 
of the Science of Mechanics ” (1894) ; and ‘“* Mechanical 
Interpretation of the Variations of Latitudes” (1895) ; 
and in book form the “Smithsonian Geographical 
Tables” (1894), a volume of nearly three hundred pages, 
published by the Smithsonian Institution. 

The degree of Ph.D. was conferred on him by his 
Alma Mater in 1892, and in 1896 he was chosen to mem- 
bership in the National Academy of Sciences. For 
more than ten years he has been an associate editor 
of The Annals of Mathematics; and since 1894 he has 
been an associate editor of Science ; also, he is one of 
the editorial corps of The Columbia Quarterly. 

The American Mathematical Society has honored 
him by successive elections to the offices of treasurer, 
vice-president, and president, and he is now president 
of the New York Academy of Sciences. 

He joined the American Association for the Advance- 
ment of Science, at its Philadelphia meeting held in 
1884, and a few years later was elected to the vice-pres- 
idency over the section of Mathematics and Astrono- 
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my; delivering an address at the Toronto Meeting in 
1889, on ‘‘The Mathematie Theories of the Earth,” 
which attracted considerable attention and was largely 
reprinted in the scientific journals of this country. In 
1894, he was chosen treasurer of the association, an 
office which he still holds. Prof. Woodward has on 
several occasions been urged for the presidency of the 
association and would have been elected at the Bos- 
ton meeting two years ago had he not gracefully with- 
drawn in favor of Prof. Edward Orton. 

Applied Mathematies has no more distinguished rep- 
resentative in this country than Prof. Woodward, 
and the association has honored itself by choosing its 
most loyal member in that branch of science to pre- 
side over its sessions to be held in this city. 
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THE HEAVENS IN JULY. 
BY HENRY NORRIS RUSSELL, PH D. 

Astronomers have never had less occasion to com- 
plain of the weather than on the 28th of last May. All 
along the eclipse tracks, from the Gulf of Mexico to 
Northern’ Africa, cloudless skies were the rule, and 
no one seems to have been unable to see the sun. 

But for this very reason, it will be some time before 
the results of the day’s observations are fully known. 
At the time of writing it is hardly probable that all 
the eclipse plates have been developed, and their meas- 
urement and reduction, especially in the case of those 
of the spectrum, and those made in the search for a 
possible intra-mercurial planet, will take a lone time. 

The present statement must, therefore, deal simply 
with some of the results obtained by the Princeton 
University party stationed at Wadesboro, N. C. 
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The eclipse was an unusually bright one, a great deal 
of light being diffused into the shadow from the illu- 
minated air outside its limits, so that only first magni- 
tude stars were visible, and it would have been per- 
fectly easy to read an ordinary watch face during to- 
tality. 

The observations of the corona and lower layers of 
the sun’s atmosphere showed that the sun’s surround- 
ings were in a decidedly quiescent state. The flash 
spectrum was faint, and the prominences relatively 
few—only one being large—while the unknown gas 
which produce the green line in the spectrum of the 
corona was conspicuous by its absence, being too faint 
to be seen or photographed at all, and disappointing 
those who tried to observe it. 

The form of the corona was very close to that pre- 
dicted by Hansley, showing long equatorial extensions 
and short curved rays near the poles. 

The inner corona showed very little telescopic struc- 
ture, with no conspicuous evidence of connection with 
the prominences. 

The shadow bands, which appear just before and 
after totality, were well seen. They moved in different 
directions at the stations only a short distance apart 
—a circumstance which strongly supports the theory 
that they originate in the earth’s atmosphere. 

About fifteen good negatives of the corona were ob- 
tained with instruments up to 12 feet focal length. 
Those, with exposure of 20 seconds, show extensions 
of the corona considerably more than the sun’s diam- 
eter in length. oe 

THE HEAVENS. 

At 10 P. M. on July 15, the constellations of sum- 

mer are visible to great advantage. 
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The Milky Way forms a great arch across the east, 
with one foot almost under the pole and the other in 
the extreme south; and along its line are the constei- 
lations deseribed last month, 

The present is a good time to note the complex 
structure of the Galaxy. From Cygnus to the south- 
ern horizon it is divided into two streams of unequal 
brightness and variable width, with several marked 
condensations and knots, of which the brightest are 
in Sagittarius, near the southern horizon. 

In the northwest appears the Great Bear, standing 
on his head, and the west is lighted by Arcturus and 
Spica, the latter being near its setting. The southern 
constellation Scorpio and Sagittarius are at their high- 
est above our horizon. Scorpio is identified by the 
presence of Jupiter within its borders, and Sagittarius 
by the fainter and yellower Saturn and also by the 
little group of stars called the Milky Dipper, which, 
though it is in the Milky Way, must always be empty, 
for it is wrong side up. 

In the southeast is a pair of moderately bright stars 
close together which is worth looking at. They are 
Alpha and Beta Capricorni and are beth double. 
Alpha—the upper one—has a close companion on the 
right and a fainter and more remote one on the left 
Both are visible to a good eye without a giass. Beta 
shows in a field glass a still closer companion of the 
seventh magnitude. With the telescope the stars are 
much more remarkable. The companions of both 
Alpha and Beta are double in powerful telescopes, 
and the companion of Alpha is separated by the most 
powerful instruments into two stars ! 

THE PLANETS. 

Mercury is in Cancer, and is evening star till the 
last day of July, setting nearly two hours after the 
sun on the Ist and easily visible in the evening twi- 
light. On the 3ist he is in inferior conjunction with 
the sun and becomes a morning star again. 

Venus is the evening star at the beginning of the 
month, but sets only °¢ of an hour after sunset, and 
rapidly approaches the sun, passing inferior conjune- 
tion on the 7th. As she pusses south of the sun she 
will be invisible to the unaided eye till jate in the 
month, when she reappears as morning star, and rises 
about an hour before the sun on August 1. Those who 
have telescopes may follow with interest the narrow- 
ing of her crescent, and may, perhaps, see its extension 
beyond the half of her circumference, due to twilight 
in her atmosphere. 

Mars is being slowly overtaken by the earth, but i- 
still far from opposition. He moves eastward throug! 
Taurus during the wonth and rises between two and 
three hours before the sun. 

Jupiter is in Scorpio, and is well up in the south- 
east at sunset. The belts on his surface and his satel- 
lites are beautiful objects in the smallest telescope. 
To aid the identification of the onter two, last months 
list of their positions is continued. 

Satellite III. will be east of Jupiter on the Ist, 8th, 
15th, 22d and 29th, and west on the 4th, lith, 18th 
and 25th. 

Satellite IV. will be east on the 6th and 23d, and 
west on the 15th and 8ist. 

Saturn is just past opposition and is visible through- 
out the night, but as he is as far south as possible and 
at his greatest distance from the sun the present op- 
position is very unfavorable. 

He figures, however, in the most interesting astro- 
nomical event of the mont, for American observers— 
an occultation on the 10th visible throughout the 
United States. 

As in the case of a solar eclipse and for the same 
reason, the time of the phenomenon is different at dif- 
ferent places. At Washington Saturn disappears be- 
hind the moon’s dark limb at 10:43 P.M., and reappears 
at 12:05 A.M. from behind the bright limb. 

The local time of occultation will be about an hour 
earlier in the Middle West, and two hours earlier on the 
Pacific Coast. It will take about a minute and a half 
for the moon to hide the planet, so that the gradual! 
character of the decrease of its light will be evident 
to the naked eye, while with the telescope the specta- 
cle of the moon’s dark limb slowly and steadily hid- 
ing the rings and ball of the planet will be one of un- 
common interest. 

Uranus is in Scorpio east of Japiter, and Neptune 
is too near the sun to be seen. 


THE MOON. 


First quarter occurs on the night of the 4th, full 
moon on the afternoon of the 12th, last quarter on 
the morning of the 19th, and new moon on the after- 
noon of the 26th. The moon is farthest from the earth 
on the 8d and again on the 8ist, and nearest on the 
15th. 

In addition to the occultation of Saturn there should 
be noted conjunctions of the moon with Jupiter on the 
afternoon of the 8th, Uranus the following morning, 
Mars on the afternoon of the 22d, Neptune on that of 
the 28d, Venus on the forenoon of the 24th and Mer- 
eury on the night of the 26th. 

Princeton University Observatory. 
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A SELF-LAUNCHING FIRE-LADDER. 

Our illustrations picture a very Ingenious and inex- 
pensive fire-ladder, invented by Mr. Theron N. Parker, 
of 226 North Ninth Street, Brooklyn, New York city, 
which ladder is so arranged that by releasing a retain 
ing device, it will be auton atically thrown out of an 


open window into the street 


side of the window, well 
of a person, is a bracket in the form 


The base of this triangular 


Held in bearings at the 
above the head 
of a right-angled triangle 
bracket carries a steel loop which supports the folded 
in order to 


steel ladder, made in any desired length 





THE LADDER FOLDED AND LAUNCHED. 


reinforce the loop, and to bold it in substantially hori- 
zoatal position, a vertical brace is employed, extending 
upwardly behind and in contact with the hypotenuse 
of the triangle. The vertical member of the triangular 
bracket, journaled in the bearings, is surrounded by a 
powerful coiled spring, the upper end of which is ex- 
tended laterally to form astop, which limits the inward 
motion of the bracket. A fastening device which can 
be released by a pull-cord, lever, or eleetric push-but- 
ton is provided for the base of the bracket. 

When the fastening device is released, the strong 
bracket through a 
semicircle to the open window, with such speed that 


steel spring instantly swings the 


the momentum acquired launches the fire-ladder into 
the street, so that it hangs as shown in our illustration. 
Not the least interesting feature of this simple device 


is the eonstruction of the ladder It will be ob- 
served that side runs are employed, between which, 
rungs extend having 
offset portions serving 
as footholds. So cow 


pact is this ladder, that 
an length equivalent to 
five stories can be pack- 
than a cabic 


ed in less 


foot of space. The lad- 
der is light; for it weighs 
bat two pounds to the 
story. 
the 

which it 
jected have shown that 


It is strong: for 
severe tests to 
has been sub 
it is eapable of sup 
porting a weight of one 
thousand pounds with 
perfect safety, and with- 
possibility of 
When the 
launched by 


out any 
entangling. 
ladder is 
means of the push but- 
ton or Jever, a strong 
trustworthy 


rach floor in 


escape is 


formed for 


the line of the windows 
—an escape by which 
firemen, if necessary, 


can ascend to any floor 
The bracket. 
dent be quickly 


it is evi- 
ean 
placed in position on 
any window, § 
-— “oe 
THERE is a project for 
another subway in Bos 
ton, to connect under Washington Street with the pres 
ent subway, and the one to East Boston, on which work 
was started a few weeks ago, has been laid aside fora 
year at least, says The Western Electrician. The mat- 
ter has been the subject of many petitions and much 
the metropolitan 
affairs in the legislature voted to refer the bill to the 
next General Coart,. 


remonstrance, and committee on 
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AN IMPROVED VALVE FOR STEAM RADIATORS. 

An invention has been patented by Mr. Timothy 8. 
Martin, of Butte, Mont., which provides a simple valve 
mechanism particularly adapted for ase on radiators 
through which exhaust steam is passed, and designed 
to reduce back pressure against the engine. Fig. | isa 
central sectional elevation of the invention with parts 
broken away. Fig. 2 is a perspective view, also with 
parts broken away. 

The radiator is constructed with the usual upright 
tubes connected with upper and lower horizontal cir- 
culating-tubes. At the end of the circulating-tubes, a 
valve casing is located, comprising two chambers, 
which can be connected with the steam-supply. A 
central apertured partition separates the chambers. 
The casing has also two outer chambers and two outer 
apertured partitions, one between each outer chamber 
and the adjacent chamber connected with the steam 
supply. A central valve is arranged to open and close 
the aperture in the central partition ; and two lateral 
valves are arranged to close the apertures in the outer 
partitions. A ecross-head connects the outer valves and 
has a screw-threaded aperture. A head connected with 
the central valve has an aperture with a screw-thread 
of a direction opposite to that of the cross-head, the 
two threaded apertures being alined axially. A valve- 
operating shaft is mounted to turn in the casing, but 
is held against longitudinal movement, and is provided 
with serew-threads of opposite directions engaging the 
oppositely threaded apertures of the heads. 

When the center valve is closed, the outer valves are 
opened (Fig. 1), so that the steam enters one of the 
circulating: pipes, passes through the outer chamber and 
open partitions to the radiator and returns through 
the other circulating pipe. If the center valve be opened 
by turning the shaft previously mentioned, the inlets 
to the radiator will be closed, and steam will not enter 
the radiator. It is evident that under these conditions 
the steam will not encounter a solid, closed valve, as in 
the customary construction, but will pass through the 
valve-casing and back to the boiler, thereby obviating 
the back pressure usually caused by cutting off the 
steam at the radiator. 


> 


EXAMINATION OF THE DRINKING WATER OF 
BROOKLYN, NEW YORK. 

The advances in sanitary science in the past few years 
are nowhere more warked than in water examination. 
The splendid work done by the Massachusetts State 
Board of Health has been followed by the installation 
of laboratories in most of our American cities for the 
examination of the water furnished by the municipal- 
ity. It is naturally understood that departments of 
water supply should be responsible for the quality, as 
well as the quantity, of water furnished. This de- 
mands a constant knowledge of the sanitary condition 
of the water supply, which can be attained only by 
frequent analyses and inspection. 

The water supply of Brooklyn is complicated, and 








THE CHEMICAL LABORATORY OF THE MOUNT PROSPECT LABORATORY FOR THE BIOLOGICAL AND CHEMICAL 


ANALYSIS OF BROOKLYN’S DRINKING WATER. 


the need of a laboratory was apparent to the Depart- 
ment of Water Supply for several years. In 1897, Mr. 
George C. Whipple, Associate Member of the American 
Society of Civil Engineers and author of several works 
upon sanitary water supply and examination, was ap- 
pointed biologist and director. The old gate-house on 
the Mount Prospect reservoir was found to have ample 
accommodations, and it was remodeled to meet the 
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peculiar conditions of a chemical and biological labora- 
tory. In the SUPPLEMENT for the current week there 
is a very full paper upon the Mount Prospect labora- 
tory, presented by Mr. Whipple before the Brooklyn 
Engineers’ Clab. It deals with the collection of sam- 
ples and with the work earried on, and to this article 
we refer our readers who desire more extended informa- 
tion on the subject. 

The laboratory occupies the upper portion of the 
building and is divided into three rooms. One room is 
known as the general laboratory, the second the bio- 
logical laboratory, and the third the chemical labora- 
tory. In the basement is a physical laboratory, store- 
room, ete., and there is a sub-basement suitable for 
bacteriological work during hot weather. The labora- 











THE MARTIN RADIATOR VALVE. 


tories are equipped with the latest apparatus known 
to science, including ice chests for the storage of cul- 
ture media, incubators, sterilizers, balances, desicca- 
tors, steam baths, stills for ammonia distillation, Sedg- 
wick-Rafter filters, a combustion furnace, a Mahler 
bomb-calorimeter, ete. The laboratory force consists 
of one biologist and director, one chemist, one assist- 
ant chemist and three assistants. The routine work 
consists of the regular examination of the samples of 
water received from all parts of the watershed and dis- 
tribution system, i. e., from the driven wells, streams, 
ponds, aqueducts, reservoirs, etc. The complicated 
and varied character of the water supply requires the 
examination of an unusually large number of samples, 
and it is safe to say that no water supply in this coun- 
try is examined more thoroughly and minutely than 
that of Brooklyn. 

The regular rontine includes the bacteriological ex- 
amination of three sam- 
ples of water from the 
Ridgewood pumping 
station and from a tap 
in the city collected 
daily; a compiete physi- 
eal, chewieal and bio- 
logical examination of 
nine sawples from the 
distribution system col- 
lected weekly; the 
physieal, biological and 
partial chemical exami- 
nation of twenty-four 
samples from the sup- 
ply ponds _ collected 
weekly, with complete 
chemical analyses 
monthly ; the complete 
examination of nine- 
teen samples from 
driven wells collected 
monthly; and the com- 
plete examination ot 
twenty-one samples 
from the private water 
supply companies of 
Brooklyn and from the 
water supply of the Bor- 
ough of Queens collect- 
ed quarterly. Many ex- 
tra samples are taken at 
various times and places 
as occasion requires. 

The samples of water 
from the watershed are 
collected in the forenoon during the early part of each 
week, and are sent to the laboratory by express. The 
sainples are collected in large bottles for chemical 
analyses, and in small sterilized bottles for bacteriolog- 
ical examination. The bottles for the bacteria samples 
hold two ounces, and they are sterilized each time be- 
fore use. The stoppers are covered with pieces of tin- 
foil, and each bottle is then placed in a screw-capped 
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tin box just large enough to receive it. The bacteria 
samples are shipped in portable ice boxes. There is an 
outer box with asbestos packing and a copper lining, 
and an inner copper tray divided into compartments 
to hold the tin boxes just mentioned, and between the 
outer boxes and the tray is a large space for ice. The 
boxes hold sufficient ice to last eight hours in hot 
weather. 

The samples are almost invariably received in good 
condition. When the 
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TWO NOTABLE HIGH-SPEED FOREIGN CRUISERS. 

It is now many years since our famous high-speed 
cruisers, ‘‘ Minneapolis” and ‘* Columbia,” startled the 
naval world by the then unprecedented speed which 
they achieved on their trial runs. The ‘‘ Columbia,” 
it will be remembered, maintained on her trial an aver- 
age speed of 22°8 knots an hour, while the “ Minne- 
apolis” was officially credited with an average of 23°07 
knots an hour. Nothing of the kind had hitherto been 
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exceeded 28 knots an hour, the speed on certain 
stretches of the trial course reaching within a fraction 
of 25 knots per hour. 

I. ** Askold.”—The ‘* Askold ” is one of the four pro- 
tected cruisers which are being built for the Russian 
navy in foreign shipyards. One of these, the “ War- 
yag,” has been constructed at the Cramp shipyard, 
Philadelphia, and is now undergoing her trials. Twe 
others, the ‘‘ Bogatyr” and the *‘ Boyarin,” have been 
built respectively at 
Stettin and Copenha- 





samples reach the labo- 
ratory, each is given a 
serial number and en- 
tered in an index book. 
The physical examina- 
tion of water includes 
the temperature of the 
sample at the time of 
collection, the amount 
of sediment, and the 
turbidity after standing 
twelve hotrs, the color 
and the odor. 

The sanitary chemi- 
eal analysis ordinarily 
includes the determina- 
tion of nitrogen as al- 
bum inoid ammonia, 
free ammonia, nitrites 
and nitrates; total res- 
idue on evaporation, 
loss on ignition, chlo- 
rine, iron and hard 
ness. In addition to 
these the following de- 
terminations are some- 
times made: Oxygen 
consumed, alkalinity, 
inerusting constituents, 





bonie acid, ete. 
Microscopical exami- 
nation of the water determines the number and kind 
of microscopic organisims present, together with the 
amount of amorphous matter. The bacteriological ex- 
amination consists of the determination of the number 
of bacteria present in the sample of water and a quali- 
tative test for the presence of bacillus coli communis. 
The miscellaneous work in the laboratory includes 
the analysis of coal, lubricating oil, boiler scales, boiler 
compounds, cements, deposits from driven wells, ete. 
These are all problems of engineering chemistry, and 
the most important part of this work is the analysis of 
coal, Most of the experimental work that has been 
earried out in the laboratory has been in connection 
with problems pertaining to the condition of the water 
supply ; but, in addition to this, considerable attention 
has been given to the study of methods of water analy- 
sis and to other subjects of scientific interest. Prob- 
ably the most important work of this kind was the 
ascertaining of the normal chlorine for the watershed 
of the Brook- 
lyn water sup- 





RUSSIAN, 23 KNOT, PROTECTED CRUISER, ‘“ ASKOLD.” 
Displacement, 6,000 tons. Speed, 23 knots. Maximum Coal Supply, 1,000 tons. 
dissolved oxygen, car- 5Sinches. Armament: Twelve 6-inch rapid-fire; twelve 83-inch rapid-fire; eight 3-pounders; two 1-pounders; two machine guns. Torpedo 
Tubes, six. Complement, 00. Date of Completion, 1900. 


accomplished by vessels of the size and sea-going abil- 
ity of these ships, and it isa fact that to accomplish 
these results considerable sacrifices were made in their 
offensive and defensive qualities. The armament was 
light, and the protection was confined to an armored 
deck. Contemporary vessels of the ‘‘ Minneapolis” 
and ‘‘Columbia” that carried heavy armament and 
were protected with a belt at the water line, such, 
for instance, as the ‘“‘New York” and “ Brooklyn,” 
only secured these advantages by a sacrifice of 
speed. 

linprovements in the materials of construction, the 
introduction of tubular boilers, and the construction of 
engines suited to a high speed of revolution, have 
enabled designers to provide heavily armored vessels 
with a speed which was altogether impossible at the 
time the ‘* Minneapolis” and “ Brooklyn” were built, 
with the result that it is getting to be quite the fashion 
to provide even the armored cruisers with sufficient 





ply, and the 
observations 
have been ex- 
tended over 
the whole of 
Long Island. 
Samples were 
collected from 
seventy - seven 
sources and 
from the re- 
sults of their 
examination, a 
wap of normal 
chlorine for the 
island has 
been prepared. 
This map 
shows that ex- 
cept at the east 
end of the 
island, and ex- 
cept near the 
coast, the nor- 
mal eblorine is 
below six parts 
per million. 
The results 
which ha vfe 
been obtained 
by the estab- 
lishment of 
this labora- 
tory would warrant other cities in opening similar 
laboratories. 
Ore 

“LAWN tennis elbow” is one of the modern com- 
plaints, acd appears to be associated with a certain 
stroke used by expert players. It is sometimes caused 
by a sudden strain or long-continued overstrain. 
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power to drive them at speeds of from 22 to 24 knots 
an hour. 

We present illustrations of two of the latest of the 
high-speed cruisers that have been built in European 
yards. Both of them are required by contract to 
achieve a speed of 23 knots an hour. One of them, the 
“ Chateaurenault,” bas had her trials, and has easily 


Armor: Deck, 3 inches; gun positions, 3 inches and 


| gen, while the “ Ask- 
old” is nearing comple- 
tion at the Germania 
yard, Kiel. All four 
vessels are to have a 
speed of 23 knots an 
hour, and earry the 
same armament, al- 
though there will be a 
difference in the matter 
of its disposition. The 
“Askold” has a dis- 
placement of 6,000 tons 
on a draught of 20 feet 
4 inches. She is 426 
feet 6 inches in length, 
49 feet 3 inches in 
beam, her normal coal 
supply is 710 tons, 
while her bunker ¢a- 
pacity is 1,000 tons. 

It will be noticed that 
the ratio of beam to 
length in the “‘Askold” 
is about 1 to9; a most 
exceptional proportion 
for a warship, and one 
that is only found in 
fast steamere of the 
merchant marine, and 
in small fighting craft 
of the torpedo boat and destroyer type. In this 
respect the ‘‘Askold” differs materially from the 
other three vessels of her class, the *‘ Waryag,” for 
instance, having a beam of 52 feet and a length of 
420 feet, or about i to 8. In consequence of her finer 
lines the ‘“‘Askold” is 500 tons less in displacement 
than her sister ships, the *‘ Waryag” displacing 6,500 
tons and the * Askold ” 6,000 tons. 

Her armament is identical with that of the ‘* War- 
yag,” although it is somewhat differently disposed. 
It consists of twelve 5°9-inch guns, of which six will be 
mounted in sponsons, three on each broadside on the 
main deck, while four will be mounted in recessed 
ports on the same deck, two forward and two aft. Of 
the other two guns, one will be mounted on the quar- 
ter deck and one will be mounted on the superstruc- 
ture deck, above the forecastle, and well toward the 
bow. Allof the above guns will be of the rapid-fire 
type. _The * Askold” will also carry a dozen 38-inch 
rapid-fire guns, 
four forward, 
four aft, and 
four amidships 
se on the gun 
deck; eight 
3-pounders, 
two _1-pound- 
ers and two au- 
tomatic ma- 
chine guns. 
She will also 
be provided 
with six torpe- 
do tubes, two 
of which will 
be submerged. 
The protective 
deck will be 3 
inches in thick- 
ness, and the 
principal gun 
positions will 
be protected 
by 5-inch to 8- 
inch nickel 
steel. 

It must be 
confessed that 
the *‘Askold” 








FRENCH, 23 KNOT, PROTECTED CRUISER, ‘“ CHATEAURENAULT.” bas a very 


Displacement, 8,018 tons. Speed, 2 knots. Maximum Coal Supply, 2,100 tons. Armor: Deck, 2% inches horizontal, 4 inches on slopes; gun positions, 234 
inches. Armament: ‘Iwo 6'5-inch rapid-fire guns; six 55-inch rapid-fire guns; ten 3-pounders and five 1- pounders, 


striking ap- 
pearance, and 
is suggestive 
of an over- 
grown torpedo boat destroyer more than of a first- 
class cruiser. This is due in part to her possession of 
no less than five tall smokestacks, a number which has 
never before been placed on a warship. Her boilers 
will be of the water-tube type, and will supply steam 
to three sets of triple-expansion engines, driving three 
propellers, a system which was adopted with success in 


Complement, &5. Date of Comple=- 
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our own “ Minneapolis ” and “Columbia.” The com- 
plement of the * Askoid” is to be 580 officers and men, 
If our readers wish to make further comparison of this 
fine vessel with the sister ship reeently built by the 
Cramps, they are referred to the ScIENTIFIC AMER 
1cAN of November 5, 1898, in which will be found an 
illustrated description of the ** Waryag.” 

ll. * Chateaurenault.—The French protected cruiser, 
the * Chateaurenault,” was laid down at La Seyne in 
i896 and launched in 1898. She is 443 feet long be- 
tween perpendiculars, has a beam of 55 feet 9 inches, 
and a wean draught of 22 feet 6 inches with a dis- 
placement of 8,018 tons. She is thas about 600 tons 
larger than the ** Mianeapolis.” Like her, she is driven 
by three sets of vertical, triple-expansion engines. The 
boiler plant consists of fourteen Norman-Sigaudy 
double-ended boilers, which supply steam at a working 
pressure of 210 pounds to the square ineh. It will be 
seen that she has unusual smokestack capacity, for 
not only are there four smokestacks, but they are 
of large diameter. Hence, the * Chateaurenault” 
should have no difficulty in realizing a natural draught 
horse power of 13,800. The contract horse power 
under forced draught is 23,000, and the corresponding 
speed is 23 knots. 

The armament consists of two 65-inch rapid-fire 
guns mounted on the main deck, one forward, one aft, 
and protected by shields, each gun having a separate 
ammunition hoist; six 55-inch rapid-fire guns in spon- 
sons on the gun deck, two firing dead-ahead and two 
dead-astern, and each protected by a circular shield ; 
and ten 3-pounders and five 1-pounder rapid-fire guns 
mounted in commanding positions throughout the 
ship. For protection the vessel depends upon a steel 
deck which is 2°¢ inches thick on the flat and 4 inches 
thick on the slopes above the machinery. There is 
also 2%¢ inches of steel proteetion on the sponsons for 
the guns, 

The **‘ Chateaurenault” is designed for the same class 
of work as our ‘** Minneapolis” and ** Columbia,” that 
of commerce destroying, and in order to prevent de- 
tection when she is searchiag for the merchant ships 
of the enemy, she has been made to eonform, as far as 
possible, to the outward appearance of a modern 
trans-Atlantic steamer. Henee, there are no fighting 
tops on the vessel, and her masts and funnels are given 
the rake and trim appearance which characterizes the 
pole masts of a merchant steamer. 

oe 
SOME PERSPECTIVES OF THE PARIS EXPOSITION. 

Notwithstanding the amazing proportions of the 
Paris Exposition, the utmost perfection of detail has 
been maintained throughout. The casual visitor may 
look upon it as a mere agglomeration of beautiful, and, 
perhaps, fantastic buildings which have been erected 
for the entertainment of sightseers, but to the thought- 
ful it is something more than an epheweral fairyland. 
It illustrates in the most elaborate manner possible 
the progress made by man during the last one hundred 
years in every department of art, science, and industry. 
It is a veritable epitome of the natural and industrial 
resources of the entire globe. The exhibition palaces 
are of vast size, and some of them are handsome, but 
others show that the too great facility with which staff 
ean be worked, often results in rather meretricious 
decoration. 

In the area between the Alma and Invalides Bridges, 
the nations have built a most bewildering series of 
palaces and pavilions and the effect produced by them 
is singular ana pleasing. ‘Old Paris” adds a keynote 
of wedievalisin and serves to link together the present 
and the past. The amusement sections are filled with 
interesting shows of a more or less serious nature, and 
the East adds a series of picturesque streets and squares. 
The Exposition authorities have endeavored to render 
the exhibition as complete as possible by inaugurating 
in each department retrospective and centennial sec- 
tions in which the visitor can compare the past with 
the present and can form his own estimate of the 
wonderful advance since the time of Napoleon I. 

There are forty-five entrances to the Exposition, but 
the visitor strolling down the Champs Elysées natur- 
ally comes tirst tothe monumental entrance at the 
Place de la Concorde. This great gateway, designed 
by M. Binet, is, without question, the most criticised 
building that has ever been erected at this or any 
other exposition. It is familiarly known as the “ Sala- 
mander,” owing to its resemblance to a stove cowm- 
monly so denominated. In its main lines it resembles 
somewhat a great wicker basket with long, curved 
handles, the whole affair being inverted and crowned 
by a female figure. It is painted blue, green ahd 
white, and the gilding is considerable. The front 
arch, facing the Place de la Concorde, is surmounted 
by M. Moreau-Vautier’s startling creation. The figure 
is supposed to symbolize Paris, and is clad in the to- 
day's costume of a Parisienne. It terminates worthily 
the one conspicuous failure of the Exposition. The 
public enters through the great arch, and disperses by 

the two lateral arches, after passing through one of the 
seventy-six turnstiles. This arrangement is most in- 
genious, and permits of nearly one thousand people 
per winute entering the grounds at this point alone. 
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The turnstiles are placed back to back iin double 
rank. 

The visitor, after entering the gate, finds himself ina 
vast pleasaunce extending from the Place de la Con- 
corde to the Pont des Invalides, The space is admir- 
ably filled with thousands of plants and flowers. The 
visitor crosses the Avenue Nicholas IL, which sepa- 
rates the two Palaces of Fine Arts and then passes 
down the Rue de Paris, along which are distributed 
the buildings of the city of Paris, the Horticultural 
buildings and the palace where the congresses are to be 
held. Directly across the Seine is the “Street of 
Nations,” with the picturesque and interesting build- 
ings. The Quai d'Orsay continues the “ Streets of 
Nations,” after passing the Pont de l’Alma, but the 
Pavilion of Mexico is the last of the national buildings. 
Then comes the Pavilions of Hygiene, the Navy and 
Military Pavilion, the Palace of Navigation, the 
Pavilion of Forestry, ete. 

We now reach the Champ de Mars, the arrangement 
of which is much the same as it was in 1899, but the 
long buildings on either side are quite different in de- 
sign from those of the earlier Exposition, and the 
masking of the facade of the Electricity Building by the 
enormous Chateau d’Eau is most successful. It is in 
the form of a gigantic grotto, in which at night a foun- 
tain of rainbow-colored water plays incessantly. In 
the center of the immense basin is a symbolical group 
representing Humanity and Progress. The Palace of 
Electricity lies directly behind this ornamental foun- 
tain, and in the rear of it are the sections of Agricul- 
ture and Food and the great Salle des Fétes. The 
Palace of Agriculture was the old Machinery Hall, and it 
has been completely changed. The buildings on both 
sides of the Champ de Mars extend from the Electricity 
Building to the Eiffel Tower. On the right side, be- 
ginningat the Electricity Building, are the sections 
given up to mechanical indastries, civil engineering, 
transportation, education, letters, science and arts. 
On the other side are the buildings devoted to mechan- 
ies, textiles, mines and metallurgy. 

The Eiffel Tower forms a great entrance to the 
Champ de Mars and was, perhaps, one of the chief at- 
tractions of the Exposition of 1889, and is the loftiest 
tower in the world, being approximately 1,000 feet 
high. The tower weighs 16,000,000 pounds, and 
millions of rivets were used in its construction. It has 
been recently repainted, and 60,000 pints of paint were 
used for each coat. It is illuminated at night by 7,000 
electric lights of ten-eandle power each. The view of 
the Exposition from the top of the tower is most at- 
tractive, the bright colored pavilions, towers and ter- 
races showing off to the greatest advantage, and pro- 
ducing an effect of confused architectural magnificence 
never to be forgotten, recalling in many ways one of 
the fantastical panoramas of Doré. At the base of the 
tower are various concessions and exhibits, such as 
the Tour de Monde, the Palace . ‘ Costumes, the Cinéo- 
rama, the Maréorama, the Grand Velestial Globe, and 
various panoramas, 

Standing at the Eiffel Tower the view of the Tro- 
eadéro is wost imposing. In 1878, the Palace du Tro- 
ecadéro was considered a wonder, but it now looks 
dingy by contrast with the white and parti-colored 
plaster buildings in the gardens housing the colonial 
exhibits. There is enough of the East about the scene 
to produce a bizarre and delightful appearance. 

The ensemble of the Exposition shows a variety of 
architecture which wight be called “architecture de 
féte,” and reminds one of the handsome facades and 
arches which Renaissance architects and painters were 
so fond of building on all galadays. The architecture 
is nowhere severe, color is freely used and sometimes 
becomes vulgar. The question may very reasonably 
be asked whether or not any part of the Paris Expo- 
sition is of as effective architecture as the ‘* Court of 
Honor” at our own Fair of 1893. On the whole there is 
not, although certain parts of the Paris Exposition are 
very fine, the Seine particularly playing an important 
part, it being rather more picturesque than any feature 
of our own Fair. The natural beauty of the site has not 
been destroyed, the gardening is perfect and every- 
where there is an evidence of taste and good judgment 
in decoration with the exceptions noted, and over the 
whole Exposition there reigns a holiday air. 

AT the annual meeting of the American Academy of 
Medicine, Dr. Pyle referred to an article which ap- 
peared in a New York paper, entitled “ Sleep Cure for 
Nervous Diseases.” This cure consisted of eight 
grammes of bromine in-a half glass of water every two 
hours. The paper also stated that the discoverer of 
this cure also maintains that rest—absolute prolonged 
rest—is the one thing which persons suffering from ner- 
vous disorders stand most in need of, and that they 
ean obtain the rest through the agency of * bromine” 
better than any other way, says The Medical News. 
This only shows the great danger of medical advice 
which is given so freely in the daily papers. Bromine 
in a2 overdose acts as a corrosive poison and produces 
vioknt inflammation of the lips, mouth, tongue and 
@sophagus, with incessant burning pains followed in 
two hours and a half by prostration ending in death. 
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Engineering Notes, 

In Siberia acetylene gas is largely used to light up 
various operations along the line where work is carried 
on at night. 

The railway authorities of the Mexican government 
have been ordered to use certain safety appliances, All 
the passenger cars must be so equipped before the end 
of 1904. 

Forty-one gas engines using blast furnace gas are 
working in Germany, the total horse power aggre- 
gating 21,950. The horse power of such engines in 
Belgium is 3,700, France 3,250, and England 2,060, 

London is to have a new street, which will give a 
great thoroughfare north and south. The new street 
will begin at Theobald’s Road, will cross High Holborn, 
and will finally reach the Strand by means of two arms 
which are limited by Somerset House. 

The railway mileage of Europe has increased from 
83,680 miles in 1875 to 167,439 miles in 1899. The in- 
crease has been the largest iu Russia, amounting to no 
less than 15,142 wiles; then comes Germany, 14,666 
miles; and France with 12,990 miles; while England 
has added only 5,089 miles. 

It is said that coal was mined prior to 1113. In the 
Liége district coal was first found about 1199. In 1214 
coal was attracting some attention on the southern side 
of the Firth of Forth. This was a hundred years after 
the mines in the Worm district are said to have been 
opened and regularly worked. It is not likely that 
coal was mined in Great Britain before the thirteenth 
century. 

The fire department of New York city has 94 engine 
and hook and ladder companies, and 1,375 officers and 
men in the Boroughs of Manhattan and Bronx, and 
the Boroughs of Brooklyn and Queens have 80 such 
companies and 1,029 officers and men. There are also 
6 powerful fireboats in commission. The Boroughs of 
Richmond and Queens have a volunteer service of 
1,725 and 2,000 men respectively. 

A corporation has applied to Congress for permission 
to lay underground pipes in the streets of Washington, 
D. C., for the purpose of distributing cool air through 
the business buildings and residences of the city. The 
scheme provides for the erection of a refrigerating plant 
at some central point, from which cold air will be 
pumped for distribution through the system of pipes. 
The flow of cold air will be regulated in a manner 
somewhat similar to the measurement of gas, and can 
be turned on the same as hot air is turned on from a 
furnace. 

The new engines of the Denver & Rio Grande Railway 
have iron pipes extending along the roof of the cab 
and connecting with the boiler. Through this pipe, 
without making a perceptible motion, says The Rail- 
way Review, either the engineer or fireman can send, 
t nder 200 pounds pressure, a jet of steam and boiling 
water that would effectually kill or injure anything 
living that happened to be on the tender or the front 
end of the baggage car. The blow-off cock thus ar- 
ranged is expected to prevent train robbers climbing 
over the tender. 

The West Shore Railroad Company recently had 
some litigation with a refrigeration company over a 
piece of land. The railroad company had a spur of 
track on the property, and when the refrigeration com- 
pany began to drive piles for the foundation of its new 
building, the railroad company ran an empty box car 
upon the tracks and halted it in the line of the pile driv- 
er. The workmen proceeded to saw the car in two and 
throw off the piece that lapped over onto their prop- 
erty. The person, at whose instigation this was done 
was arrested, anda freight engine was backed upon 
the disputed property. The case was taken into court. 

At the acetylene works which supply the gas to the 
Hungarian street railway, chloride of lime was for- 
merly employed as the purifying material. They now 
use a mixture of chloride of lime and sodium plumbate 
containing an excess of alkali. Chloride of lime alone 
is likely to eause the explosion of the gas, on account 
of the liberation of chlorine. A purifier charged with 
anew mixture was opened after ten hours’ working. 
When the upper grating, covered with lime, was re- 
moved, spontaneous combustion took place, anda long 
flame rose from the apparatus, but there was no ex- 
plosion. Under these conditions, therefore, it is safe’ 
to say that the new mixture is not dangerous. 


The administration of the Chinese Custom House 
has recently published its annual report, according to 
which the exterior commerce of China has been, in 
1899, 460,000,000 of taels (the tael equals about 75 cents), 
this being an increase of 21,000,000 over 1898. The 
revenues of custom houses were 26,000,000, and increase 
of 3,000,000 over 1898. The exports have been 195,000,000, 
surpassing those of 1898 by 36,000,000, and the imports 
are valued at 264,000,000, The imports from America 
and Japan have given the greatest increase. The ves- 
sels which have entered in 1899 into the Chinese ports 
give a total of 5,479,000 tons, the figure for 1898 being 
4,927,000. - Erigland represents 59 per cent of the total ; 
China, 24; Japan, 7; Germany, 5 ; France, 2; America, 
Sweden and Russia, each 1. 
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Seclence Notes, 

The Italian faster, Succi, has been declared insane 
and is confined in an asylum. 

A solid train of twenty carloads of salt was recently 
shipped from Salt Lake City, Utah. 

Prof. Loeb, of the University of Chicago, has made in- 
teresting experiments upon the artificial fertilization 
of the eggs of sea urchins, and the production of larve 
after an immersion of two hours ina solution of mwag- 
nesium chloride and sea water. The sea water and the 
instruments were carefully sterilized. 


The arrow poison of the Wagogo, is derived from the 
juice of the bark of two Euphorbiaceous trees by con- 
tinued boiling. Brieger has isolated therefrom a cry- 
stalline body, which corresponds chemically and phy- 
siologically with the Wakamba arrow poison. The 
Euphorbia juice appears to act as a progressive poison. 

The ninth volume of ‘‘ Le Opere di Galileo Galilei” 
was recently published in Florence, and shows that he 
had an excellent appreciation for Italian literature. 
The six volumes include an address which he made on 
the topography and configuration of “Inferno.” This 
was delivered before the Florentine Academy of 
Sciences. 

A new developer has appeared, orthodioxybenzol, 
which, under the name of Eleonal, is proposed by Dr. 
Ludwig Ellon. It has the singular property of allow- 
ing a mixture of hypo in all proportions, and a com- 
bined developing and fixing bath may be thus pre- 
pared, Itis spoken of very highly by photographers 
who have used it. 

Portugal was very liberal to scientific men at the 
time of the recent eclipse. The Custom House em- 
ployes were ordered to give astronomers every facility 
for the entry of their baggage, their instruments being 
admitted free on the presentation of a certificate from 
an astronomical observatory countersigned by_a Portu- 
guese consular agent. 


Rubber culture was first scientifically undertaken at 
the Botanical Gardens at Peradeniy: , in 1876, by Dr. 
Trimen, and in 1897 Ceylon boasted of 250,000 trees of 
the Brazilian variety whicb yielded an amount of one 
pound and a half per tree, fifty trees being planted to 
the acre. It is fortunate for Brazil that very little of 
the East possesses the soil, climate and conditions 
necessary for such competition. The present tendency 
is now to introduce wachinery and chemical processes 
in South America requiring more or less technical skill. 
Some companies are using centrifugal machines. 


The walls of the Comédie Frangaise, Paris, were 
found to have been severely damaged by the fire, and 
one of them needs practically to be rebuilt, while much 
has to be done in the way of strengthening the remain- 
ing three. The corridors and staircases are to be wid- 
ened and the arrangement of the dressing-roows is to 
be modified. The building will be lighted and heated 
on an entirely new system, and elevators will be pro- 
vided both for the use of the public and the actors. 
The theater will probably be a model one, if the plans 
are carried out to a successful completion. It is not 
likely that the Comédie Fraugaise will be completed 
until the close of the present year. 


The new developer, adurol, which is prepared in 
Germany, is increasing in popularity. According to 
the report of the Imperial College, of Vienna, it is 
superior to hydroquinone as a develpping agent, and 
gives less fog. The image, developed in adurol, ap- 
pears in five to ten seconds, as compared to forty 
seconds with hydroquinone ; the development is com- 
pleted in four to five minutes as against six to seven 
‘ minutes with the latter. The finished image is also 
somewhat softer in tone. Prof. Vogel, the late 
eminent photographie authority of Berlin, and Prof, 
Bothamley, of London, are of the same opinion, and 
prefer the new developer to hydroqninone, 


In Annam the number of persons who live mainly 
upon fish is estimated at five millions. The fishing in- 
dustry has reached a considerable development in that 
country. The region most abounding in fish is that of 
the southern provinees, Binh-Thuan and Khanh-Hoa, 
and that of Thanh-Hoain the north. The latter dis- 
trict supplies fish to the Tonkin markets and a part of 
China. The two former provinces, owing to the 
numerous bays where fishing may be carried on in all 
seasons, supply the salting establishments whieh fur- 
nish their products to Singapore and the extreme 
Orient. In other regions of the coast of Annam the 
supply of fish serves only to supply the needs of locai 
consumption, and is even insufficient for this. As to 
river fishing, it is reduced to the needs of the inhabi- 
tants of the banks. The outfit of a fishing bark of 
small tonnage is four men and two children, and for 
the large sailing junks it consists of seven adults and 
three to four children. The number of persons en- 
gaged in the fishing and kindred industries in Annam 
has been estimated at 30,000, of which 6,000 are in 
Thanh-Hoa and 5,000 in Quang-Naw. In adding the 
women and children, this number may be carried to 
60,000, representing the total number of natives who 
make their living from the fishing industry. 
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Electrical Notes, 
The main lighthouse at Sandy Hook was struck by 
lightning on May 21, and its electrical apparatus was 
much injured ; oil had to be used in the lamps. 


Electricity is to take place of steam at the shifting 
tables of the 30-inch rolls at Homestead, Pa. The 
only part of the plant which will be operated by steam 
will be the big roll engines. 


From April 15 to May 13, 799,479 passengers paid for 
using the moving sidewalk and the third-rail system 
in the Paris Exposition grounds. The greatest number 
of passengers carried in one day was 75,000, says The 
Electrical World. 

Electrie traction which the London Metropolitan 
District Railway have introduced upon their system 
between Earl’s Court and High Street, Kensington, is 
giving satisfaction. The train consists of six coaches 
with a motor car at each end. The total length of the 
train is 245 feet, while its agezregate weight is 180 tons, 
and has accommodation for 312 passengers. The motor 
ears, with a rating of 800 horse power each, impart a 
mean speed to the train of 15 miles per hour, which is 
an increase of four miles upon the steam locomotive 
traction now in vogue. They can, if necessary travel 
at 20 miles per hour, and can attain that speed within 
200 feet from starting and can be brought to a stand- 
still in 130 feet which is only a little more than half its 
own length. 


Mr. Richard Kerr, F.G.8., has been exhibiting to 
the members of the Royal Society in London his latest 
development of the Hertzian wave system. This is a 
clock, the movements of which are controlled from a 
distance by means of wireless telegraphy. The inven- 
tor proposes to be able simultaneously to adjust the 
whole of the clocks in London by means of this single 
timepiece. In order to render a clock sensitive to the 
waves he affixes to it a receiving instrument with a 
coherer. Then he establishes a transmitter at some 
point in the city, and by simply pressing a button 
every clock equipped with the receiver would be in- 
fluenced, and the hands moved to any desired part of 
the dial. Not only would publie clocks be synchro- 
nized in this manner, but the system might be extend- 
ed to the timepieces in private residences as well. 


The Postal department of the English government 
have commenced work upon the new telephone sys- 
tem with which London is to be supplied. Up to the 
present time the National ‘Telephone Company have en- 
joyed a powerful monoply, but the system has proved 
so unsatisfactory, that in deference to public opinion 
the government have entered the field of competition. 
Many of the subways to carry the wires—the under- 
ground system is to be employed—have been designed 
and are ready for excavation. The area is officially de- 
signated ** The London Telephone Area,” and practic- 
ally covers the same ground as that served by the 
private company. The government scheme when 
completed will cover an immense area of over 600 
square niles, and it is expected that the major portion 
of the system will be in working order in about twelve 
months’ time. The central exchange will be situated 
near the present Post Office Savings Bank, while sub- 
exchanges will be distributed throughout the area. 
Ladies will be engaged in the exchanges throughout 
the day, and men will attend to the same duties during 
the night. 

Three large engines of 3,000 horse power have been 
furnished by Sulzer Brothers, of Winterthur, Switzer- 
land, for one of the electric stations of Berlin; these 
are triple-expansion, with four cylinders. The two low- 
pressure cylinders, of 50 inches diameter, are placed 
side by side, with their axis 8 feet apart ; their pistons 
each operate a crank upon the main shaft, these being 
placed 90° apart ; and the two high-pressure cylinders 
are placed over each of these respectively, with common 
piston rods. The upper and lower cylinders of each 
pair are separated by a distance of 5 feet, so that 
the pistons of the latter may be taken out without 
difficulty. Three iron columns fixed to the lower 
eylinder support the apper; the stroke of all the pis- 
tons is about 4°2 feet. A strong foundation-plate sup- 
ports the bearings of the majp shaft, which has a 
diaimeter of 1°4 feet ; the superposed cylinders are car- 
ried on one side by a detached supporting piece, and 
on the other by iron columns, The vertical air pumps 
are connected with the piston-rod of the low-pressure 
cylinders. The latter cylinders have steam-cushions, 
as the use of superheated steam is provided for. The 
distribution to all the cylinders is made by four-way 
valves, which are operated by horizontal shafts worked 
by a vertical shaft carrying the gevernor, the latter 
beipg connected with the main shaft of the engine by 
helicoidal gearing. The va!ves are placed in the bot- 
tom and top covers of the cylinders. The main shaft 
earries at each end a fly-wheel 19 feet in diameter ; 
having also on one end the armature of the dynamo. 
The engines make normally 85 revolutious per minute, 
which corresponds to a piston-speed of 12 feet per 
second. The great height of these engines nay be ob. 
served by the fact that the top of the upper cylinder 
is 35 feet above the axis of the main shaft. 
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Automobile News. 

Two lines of automobile communieation will be 
opened for traffic in the neighborhood of Corunna, 
Spain, during the present year. 

The London publisher, Alfred Harmsworth, while 
touring in France, has counted in one day, on the 
Riviera, 177 motor carriages and 269 motor tricycles. 

A private automobile stable will be built in New 
York city in the fall. In addition to the carriage 
house, there will be a room for charging the batteries 
and quarters for the men who will take care of the 
vehicles. 

A close observer states that by actual! count the 
number of automobiles in regular use in Paris repre- 
sents two or three per cent of the traffic on week days, 
with a very much higher average on Sunday and holi- 
days, probably reaching five per cent, 


At Maritzburg, in Africa, traction engines have been 
pressed into service by the British military authorities 
for transport purposes, and on some occasions they 
have been used to haul wagon-loads of refugee children 
into the country to give them an outing, 


The Innsbruck Motor Car Company intends to run 
motor oumnibuses on the most frequented of the Alpine 
highways. The vehicles will contain seats for fourteen 
persons, and will be as comfortable as the usual mail 
eoaches. They will first run on the route from Inns- 
bruck to Partenkirchen and to Oberammergau. 

The automobile which has been ordered by the 
Prince of Wales from the Daimler Company has been 
turned over to Messrs. Hooper, of St. James Street, 
who are now finishing the body of the vehicle; it is to 
be ready in the month of June. The general finish 
will be in the same style as that of the other carriages 
belonging to the Prince, and it will, no doubt, be o: 
of the finest automobiles to be seen in Eugland. Tie 
body is of the phaeton type, with several wodifica- 
tions. The Prince has already had a number of lessous 
in the art of automobile driving, and will no doubt 
take a prominent place among the amateurs of the 
sport. 

James T. Allen, of the Patent Office, has compiled 
a “Digest of United States Automobile Patents, 
from 1789 to July 1, 1899, including all Patents Offi- 
cially Classed as 'l'raction Engines for the Same Period.” 
They are chronologically arranged under general! heads 
of spring, steam, gas, air, electricity, gearing, traction- 
engines and miscellaneous, All the drawings are ex- 
actly reproduced from the patents, together with the 
claims, and a complete list of references cited against 
patents while pending as applications, together with 
lists of patents in the class of portable engines, traction 
wheels, electric locomotives and electric railway battery 
systems. The volume is particularly valuable, owing 
to the fact that no drawings are omitted, every sheet 
being given. 

One of the latest types of automobiles is the new 
Swiss vehicle made by the Mees Company, in the 
eanton of Zurich. Its construction presents a great 
number of interesting points. The company uses in 
its large vehicles a gasoline inotor of the type known 
in Europe as balancier. Its two pistons move in op- 
posite dire¢tions in a common cylinder, placed hori- 
zoutally, and the furce of the explosion which takes 
place between them is transmitted by piston rods and 
levers toa shaft with donble crank placed above the 
eylinder in the recipient of the motor. In consequence, 
the motor unites the advantage of simplicity possessed 
by the single-cylinder type to those of a two or four- 
evlinder motor, namely, quietness and ease of working. 
It avoids the shocks which occur with the single-cylin- 
der type, as the cranks are placed at 180° apart. In 
the smaller vehicles, a two-cylinder motor is used, this 
being placed in front of the vehicle. To diminish as 
much as possible the consumption of water, the explo- 
sion chamber alone is cooled with water, while the 
portions of the cylinder on each side carry the usual 
radiation ribs. In the large vehicles, the motor is 
placed on the rear axle, and is covered by a case pro- 
vided with a shutter, and inclosing the reservoir of 
gasoline, which acts at the same time as carbureter, 
and the water recipient, These two contain from 50 to 
60 quarts, and for long trips an extra reservoir may be 
placed on or under the front truck. The water which 
is heated in the envelope of the motor cylinder is 
cooled by an exterior spiral tube with cooling ribs, and 
is brought back to the moter by a small rotary pump. 
The transmitting mechanism is of a povel type, and 
consists essentially of a gear-wheel mounted upon the 
main shaft, with which engages a pinion on each side, 
these engaging in turn with a toothed crown which: 
surrounds the whole. The arrangement of the mech- 
anism is such that when the motor runs empty, the 
yinions revolve around the inside of the crown, but 
when they are prevented from turning by stopping the 
disk upon which their axles are mounted, the foree is 
transmitted to the central wheel. By this arrange- 
ment the motor is always in gear, and it is thrown on 
or off without shock. The speed-changing deviee pro- 
vides for 7°4 and 74 miles per hour, and an extra device 
gives also 6 and 13 wiies. 
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A MILITARY AUTOMOBILE. 

The persistence with which the idea is advocated of 
utilizing the bicycle aud the automobile in warfare, 
proves that the builders and users have full faith in the 
ability of these machines, not only to stand the tre- 
mendous strain of a wilitary campaign, but to find a 
field in which they can give special and very suitable 
service. In a previous issue we illustrated 
the latest and probably the most success 
ful attempt to utilize the steam traction 
engine in warfare. Generally speaking, 
such an armored train built for traveling 
across country, or on the roads, is an auto- 
mobile, and as such it may be said to 
have proved that automobilism has a 
future before it in military operations. 

The automobile herewith illustrated is 
a further attempt in this direction. The 
special field of operations for which the 
Pennington war automobile is designed 
is that of light artillery and the machine 
gun—more particularly the latter. It has 
beep built with the idea of carrying a 
couple of Maxims or Colts with their 
detachment rapidly into aetion ; and for 
this purpose it is provided with engines 
of exceptional power, and with a belt of 
armor not shown in the illustrations. It 
has been constructed with a low center of 
gravity, and its bulk has been reduced to 
limit with the 
duties it is required to perform, 

The frainework of the machine consists 
of two longitudinal, 3-inch weldiess steel 
to which the rear axle and the 
heads of the front wheels are 
firmly secured. The two main tubes and 
the whole framework are tied together 
with eross braces of manganese bronze, 
and with braces formed of a smaller dia- 
meter tubing. The crank shaft is placed 
in the middle of the frame at the point 
where the main brace occurs. A 
heavy flywheel is carried at the center of the shaft, 
and on each side of it and bolted to the main frames 
are two cylinders, inches in diameter by 12 
inches stroke, which are made of weldiess tubing, and 
are waterjacketed. The cooling tank is carried on 
the front of the machine and serves the purpose of a 
wind-shield. Power is transmitted from the crank 
shaft to the driving shaft by means of two chains driv- 
en from either side of the flywheel. There are, as will be 
noticed from the engravings, gears for two speeds, the 
lower for hill climbing and for work on heavy roads, 
the other being a high-speed gear suitable to fast trav- 
eling on good roads. Changes in speed are effected 
by means of improved friction clutches which enable 
the gears to be thrown in and out without shock. The 
tank capacity, both for 
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occupy the rear seat, and a crew of six, seated three on 
a side above the footboards. 
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Manila Women Lapidaries and Jewelers. 


The lapidaries of our new Oriental possessions are 
the dark-skinned women of the Tagal tribe, who have 





REAR VIEW, SHOWING ENGINES AND GEARING. 


acquired their skill and ingenuity in gem-setting from 
the artificers of Spain and Moroceo. In delicacy of de- 
sign and execution their work far surpasses that of 
their masters. Much has been written about the coral 
jewelry of Manila (pink coral necklaces, white coral 
pendants, and red coral rosaries like drops of blood), 
but the impression should not be gained that the lapi- 
dary art of the Manila women jewelers is confined to 
coral products. Pretty and characteristic as these 
objects of adornment are, they do not compare in value 
and beauty with the chains of woven gold, filigrees of 
silver, and pendants of pearls and garnets made by 
these women. Diamonds, amethysts, and similar stones 
are not so often met with in the native jewelry of 
Manila ; but their rarity is not known, even though they 
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shops of the native jewelers, and the manner ia which 
they are worked up into ornaments of striking beauty 
and value attracts the attention of an American. A re- 
cent importation of many of these most popular Manila 
ornaments gives promise of their wide introduction into 
the United States. The specimens brought to this coun- 
try, all the work of women artificers, show that the na- 
tive lapidaries combine the ability of the 
Moorish gem worker with the patience of 
the Chinese and Japanese craftsman. 
Among these specimens are beautiful and 
exquisite earrings, necklaces, bracelets, 
chains, buttons, pins and brooches of 
every conceivable design. The chains 
are made of the most delicate strands of 
almost pure native gold, braided and 
woven like a piece of Manila hemp rope, 
with even the tiny threads imitated to 
perfection. So delicate and dainty is 
such achain that one can hardly believe 
it possible that the women lapidaries 
beat out the rough gold and draw the 
gold wire without any of the modern 
implements used by Western gold beaters. 
Hatpins of pure gold are made in the 
form of miniature Malay creeses with 
water lily leaves for handles. Breastpins 
and stickpins are often thickly studded 
with stones. Silver and gold filigree 
work, lacelike in appearance, is made 
with rare skill; other products of the 
women jewelers are necklaces and pend- 
ants of dainty gold ferns, flexible and 
yet strong, with every stem and vine 
veined exactly as in the original plant. 
Knives, brooches, and pocketbooks are 
eut out of mother-of-pearl, and thickly 
studded with green and red garnets. 
Black and white pearls are set in gold 
buttons and earrings. Like most of the 
Oriental craftsmen, the Manila lapidaries 
are expert in enameling, an art which 
they combine with their other work with 
excellent taste. The necklace may be of gold, enam- 
eled blue, and set with gray pearls, or of black 
enamel studded with red and green garnets. Few 
of these jewels are imitations. Nearly every woman 
lapidary strives to give an individuality to her 
work, and her products are proof of her success. 
The treasures of one shop can rarely be duplicated in 
those of another. Sometimes the conception way be a 
little crude and lacking in taste; but where there is 
one such example there will be a dozen that are per- 
fect in every particular. The harmonizing of colors 
and combining of stones and metals show an instine- 
tive taste among these illiterate Manila lapidaries 
which is difficult to explain. From the standpoint of 
the American jeweler there is much in the way of 
originality and perfection 





water and gasoline, is suffi- —e 
cient to enable these ma- 
chines to run from 150 to 
200 miles without replen- 


ishiug. In order to secure 
thorough ignition, the mo- 
tor is fitted with both eiec 
tric and hot-tube methods 
of ignition. Leather cov- 
ers are provided both above 
and below the running | 
parts to protect them from 

It will be 
the engrav- 


mad and dast 
noticed from 
ings that the 
well suited to the attain- 
ment of high speeds. Its 
eenter of gravity is very 
low, ite bulk small, and its 
horse unusually 
large, the latter being esti- 
mated at to 40 
horse power are in- 
formed by 


machine is 


power 


from 36 

We 
the company 
that in a speed trial on a 
measured half 


track, a rate of spee 1 was 


mile of 


attained of over a mile a 
minute 

It will be noticed in the 
engravings that the wheels 





because of the large diam- 
eter of the tires are weil 
suited to rough roads. The 





of design and execution 
that can be learned from 
these women of the Orient. 
Io all the art they display 
something of the dark, sin- 
ister Moorish is always 
suggested, something that 
is felt in the abundance of 
Malay creeses, green and 
golden alligators, dragons, 
and knives of every design 
and color. G. E. W. 
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OWING to the high price 
of ebony the manufactur- 
ers of pianoforte key- 
boards have been search- 
ing for a long time fora 
cheap substitute with a 
grain close enough to take 
the necessary polish. At 
last it was found that our 
native dogwood could be 
stained, oiled and polished 
until it equaled ebony 
both in appearance and 
utility. The wood, which 
comes in all sizes, is sawed 
into strips an inch square 
and 8 to 20 inches long. 
The strips are piled up 
eobhouse style, out of 
doors, where they remain 
until thoroughly seasoned. 
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ageinst except at 


fragments of shell. 





Cylinder, 544 inches diameter by 12 inches stroke; horse power, 36; wheels, 22 inches diameter; tires, 5 inches diameter; total weight, 1,500 pounds, 


A MILITARY AUTOMOBILE. 


are almost entirely lacking in the trinkets of the na- 
tives and foreigners in Manila. 

Only native gems and winerals, such as garnets, 
black, yellow, and white pearls, coral, mother-of-pearl, 
and gold and silver, are utilized by the women jewel- 
ers. All of these island gems are found in the small 


The development of this 
industry has given em- 
ployment to a considera- 
ble number of people, and 
has also permitted of the cutting of trees which were 
formerly considered to be of little or no value. 


<p>» 
i il 


At the 500th anniversary of the University of Cracow, 
an honorary degree was bestowed on Professor Simon 
Newcomb, bs) 
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OSTIA, THE PORT OF ANCIENT ROME. 

The subject of the trade of Rome is an interesting 
and important one. The metropolis of the ancient 
world at one time numbered about 1,000,000 inhabi- 
tants, and it was no small task to provision this city. 
Ostia, on the coast 
of the Mediterra- 


“ 


Scientific American, 


a splendid appearance, as it contained fine temples, 
theaters, and villas of patricians, and the ruins were so 
extensive that for five centuries the villagers burned 
warble for lime withont exhausting the supply ; and 
when Poggio Bracciolini visited Ostia with Cosimo de’ 
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ground floors and basements being used for storage 
purposes. One of the rooms is in excellent preserva- 
tion. It is 36 feet long by 28 feet wide, with six rows of 
large earthern oil jars 4 feet in diameter, each marked 
with its capacity. Another store belonging to the 
same house is 
vaulted over and 





nean {Sea, now 
about twenty-one 
wiles by rail from 
Rome, was natu- 
rally the great en- 
trepot. .It was 
settled in the sec- 
ond century after 
the foundation of 
Rome, by Ancus 
Martius, and soon 
became an impor- 
tant commercial 
town. Under Au- 
gustus it lost some 
of its importance, 
due to the chok- 
ing up of the har- 
bor by the Tiber. 
Christianity was 
introduced at an 
early date, and 
the Bishopric of 
Ostia, according 
to some accounts, 
was founded by 
the Apostles 
themselves. The 
early Popes were 
all consecrated by 
the Bishop of 
Ostia. 

The Tiber at 
present washes 
down eight and 
one-half million 
tons of sand an- 
nually, and this 


“Sod --. 
haat 


. 





has two circular 
openings for light. 
The barrack of 
the firemen (vigé 


t= Sy les) and consta- 
| bles is one of the 


important ruins 
of Ostia. These 
men were nuwmer- 
ous, as frays and 
fires are very apt 
to occur where 
large bodies of 
lawless sailors are 
congregated. 
Our first en- 
graving shows a 
portion of one of 
the warehouses, 
and it may aleo be 
seen in the middle 
of the second en- 
graving. It gives 
an admirable idea 
of the solidity 
with which the 
Romans built all 
constructions of 
this kind, 
Through the arc! 
to the left may 
be seen the con 
crete which was 
faced with what 
is known as ‘opus 
recticulatum,” 
where the stones 
were carefully cut 
80 as to presenta 





gradual extension 
of the delta has 
left Ostia wiles 
inland. The as- 
tronomer, Padre Secchi, and Prof. Lanciani have de- 
termined that the average yearly increase of the coast 
is about 19 feet. 

The Tiber was a bad river to navigate, and while a 
man-of-war could easily get over the bar, owing to its 
light draught and great propelling power, merchant- 
men usually had to anchor outside and discharge their 
cargoes with the aid of lighters. The old Romans 
made no attempt to improve the harbor, which they 
could have 
done very 
easily, for ves- 
sels of 150 tons 
burden now 
reach Rome. 
In early times | 
the vessels 
were towed up 
stream by oxen 
and buffaloes, 
tow-paths be- 
ing provided 
for them. 
Navigation 
was not allow- 
ed at night, 
and the vessels 
had to moor 
at stations. 
Prof. Laneiani 
states that 
there were 
thirty of these 
stations be- 
tween Rome 
and the sea. 
Vessels from 
Ostia often 
reached Alex- 
andria in 
eleven days 
and Gibraltar 
in five days. 

At Ostia the 
warehouses 
covered one- 
half of the 
town, which 
was two miles 
long and one 
mile wide. 
The city of 
Ostia must 
have presented 


ENTRANCE TO WAREHOUSES IN OSTIA, 


Medici they found the villagers occupied with burning 
an entire temple into lime. It is sad to contemplate 
the loss of so wany antiquities, for the rude peasants 
burned wall facings and statues alike. 

Our engraving represents the warehouses along the 
so called “Street of Wharfs.” The floors are raised 
three feet above the pavement to facilitate the load- 
ing of carts. On the opposite side the ruins seem 
to belong to the private houses of merchants, the 





OSTIA, THE SEAPORT OF ROME—THE PRINCIPAL STREET AND WAREHOUSES, 


square or lozenge- 
shaped end, and 
are fitted very 
closely, one to the other. These little blocks are about 
3 inches square and are arranged to run in diagonal 
lines ; the angles of the wall have neatly worked quoins 
with the inner end pointed so as to work inv with the 
small lozenges. The effect of this sort of facing is very 
neat, but its beauty seems to have been very largely 
concealed by stucco. The front walls of the warehouse 
were built of brick which average ft foot 11 inches 
square. The voussoirs are also of brick and the pedi 
ment and en- 
tablature are 
admirably 
handled. The 
engraving is 
interesting «a» 
showing Ry 
man methods 
of construc 
tion, and also 
as showing 
how well the 
Romans built, 
even where the 
structures 
were used for 
such ordinary 
purposes as 
warehouses. 
At the be 
ginning of the 
empire, Rome 
had a popula- 
tion of{a mil- 
lion, and the 
necessity of 
building a bet- 
ter harbor 
than that of 
Ostia, which 
was rapidly 
filling up, be 
came evident 
Claudius built 
a new harbor 
two miles up 
the coast of 
Ostia, It was 
inclosed by jet- 
ties: the area 
of the harbor 
was about 6, 
200,000 square 
feet, and the 
quays were 


ey 
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over a wile long. The breakwater was constructed 
with the aid of caissons he huge ship by which 
the Vatican obelisk was brought from Egypt was 
filled with concrete until it sank, then it was 
strengthened with rocks until it was above the level 
of the sea, when it was crowned by a lighthouse. 
The Emperor Trajan, in A. D. 103, founded Porto, as 
the harbor constructed by Claudius as a substitute for 
that of Ostia had soon shared the same fate. Trajan 
constructed a new canal, which now forms the main 
arm of the Tiber. Trajan’s port is now two miles in- 
land, and is a shallow lake surrounded by ruins. 
It resembled in every way a modern port; it was hex- 
ayonal in shape, and the basin communicated with the 
Port of Claudius. Trajan’s harbor is one of the most 
interesting works of liperial Rome. 

Egypt alone shipped 190,000,000 bushels of grain to 
Rowe, and Sicily, Sardinia, and other places poured in 
their enormous supplies of foodstuffs. In addition to 
this may be reckoned the vast quantities of building 
materials, especially marble, which were imported. The 
Claudian harbor was also used as a great naval station, 
and here was also the central post office for foreign 
correspondence. In modern times harbors have been 
constructed on even a larger scale than the three har- 
bors mentioned, which successively served to receive 
the great ocean-borne commerce of Rome, but none of 
them ever possessed the same magnificence. 

IN addition to the discovery of the mummy of King 
Menepthah, the ** Pharaoh of the Exodus,” there have 
been other rewarkable discoveries. The season was a 
productive one as regards exploration in Egypt. M. 
Legrani, while setting up the fallen columns of the 
temple, came upon a city gate, the first that has been 
found in Egypt; it is of great height end is made of 
large blocks of squared limestone and is double, hav- 
Two chariots could 


ing one gate within another. 
easily pass through it abreast. It was built by Amen- 
hotep II. of the eighteenth dynasty. The Exploration 
Fund has been restoring the temple of Der-el-Bahari 
at Thebes, and one day while Mr. Carter, the inspector 
of antiquities in Upper E¢ypt, was riding up to the 
door of the house occupied by the excavators, he 
noticed that his horse’s hoofs sank in a hole in the 
ground. Further investigation brought to light under 
the house the entrance to a large tomb of the eleventh 
dynasty in a perfect state of preservation, 
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Sorrespondence. 








“The Armor-Plate Fiasco,” 
To the Editor of the SCIENTIFIC AMERICAN : 

Your article on page 370 on “* The Armor-Plate Fiasco” 
is true in every word; not only that, but because of the 
foolish acts of Congress, the government has laid itself 
liable for more than balf a million of dollars damages to 
the contractors for detention of their work and delay in 
delivering their ships. 

The Cramp firm already have a large claim against 
the government for just such detention on account of 
non-delivery of armor, and they will collect it too, not at 
this Congress or the next probably ; bat it will be col- 
lected. Vide the large collections made by the con- 
tractors of the Civil War, and the claims for damages for 
all the present contractors are much more meritorious 
than any of those of the Civil War. 

And from the expenses of navy yard work, no one be- 
lieves that the government can manufacture armor for 
less than $1,000 per ton. 

Then, again, how about the up-keep of the establish- 
ment when we do not need armor ? 

Joun R. THOMAS. 

Washington, D. C., June 15, 1900. 
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Removing Foreign Substances from the Eye. 
To the Editor of the SCIENTIFIC AMERICAN : 

A simple way of removing ciuders or any foreign 
substance from the eye, is to gently hold the eye open 
with the fingers and thumb of one hand, while with 
the other band todash light handfuls of water in and 
across it, so as to produce a current of water flowing 
over all the surface of the eye, and the under side of 
the lids. The effect of this almost invariably is to push 
the intruding object from the eye. 

This simple method should not be mistaken for wash- 
ing the eye or immersing the face in water and open- 
ing and shutting the lids. Any misdirected help often 
tends to imbed an object so that the removal is diffi- 
cult. 

The eye should not be rubbed or one lid drawn over 
the other, or a silk handkerchief drawn across the 
affected part, but the eye should be kept from winking 
as much as possible while prompt action is being taken 
to canse a current of water to pass over the surface of 
the ball. 
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This method is a copy from nature, for when very 
fine dust enters the eye, nature seeks to relieve it by 


* means of the fluids which moisten and lubricate the 


eye; and when larger objects enter, and cling more 

tenaciously, the irritation causes a copious discharge of 

tears so that the eye overflows, as nature tries by flush- 

ing it to propel along and float away with the current 

the cause of the irritation. M. T. 
Springfield, Mass., June 16, 1900. 


(Our correspondent’s advice, while excellent, will not, 
we think, answer in all cases. In turning metal on a 
lathe, chips are very apt to fly into the eye with con- 
siderable force, producing painful, if not serious, 
wounds. To add to the difficulty the chips are often 
hot. Water would hardly tend to dislodge foreign 
particles of this kind. It is also essential to have clean 
water for flooding the delicate tissues of the eye. 
Chips of metal in the eye are of such a serious nature 
that wany eye hospitals have most powerful magnets 
for use in removing the chips.—ED.] 








The Current Supplement, 


The current SUPPLEMENT, No. 1278, has many arti- 
eles of unusual interest. ‘‘ The Mount Prospect Labora- 
tory ” describes the chemical and biological laboratories 
for the examination of Brooklyn (New York) drinking 
water. The various forms of apparatus for collecting 
samples are illustrated, as well as the portable ice chest 
for transporting the bacteria samples. ‘The Duddell 
Oscillograph” describes a most ingenious electrical 
testing instrument. “Liquid Air as a Means for the 
Manufacture of Oxygen” is by Prof. Henry Morton. 
‘The Palaces of Fine Arts of the Exposition of 1900” 
is accompanied by two large engravings. ‘* Hot 
Water Heating from a Central Station” is by H. T. 
Yaryan. 








Centents. 
(Llustrated articles are marked with an asterisk.) 











Armor plate flasco................ 410 ; Lapidaries and jewelers, ‘ante 408 
Automobile, military® bekonenscngs 408 Liquid Be En: 50 cnenees . 
Qatomens ee sicesountss ve 7 ilitary automobil*.e............ 4s 
WO, SM ccccuscnconse cess cogssés Notes and queries................ 4 
Crab a puis Sas foreign* Ostia*. ... 
Electrical notes........... Paris Exposition®. 
Engineeri ~~ enneee is, go0d..... 
Expansion, commercial 42 | Science notes........... elena 
Eye, removing substances from. = Supplement, current.............. 410 
fire-ladder, Sen Jaunching*.... OO OO — aaa 404 
Heavens in July.................. Wases. drinking, examination 
nventions, inoue Bos cncecvevaseve 7 Ra peer aetna ae 
nventions recently patented.... 410 wenneuskt Ws WEP cianheksvsesesctsé 408 























RECENTLY PATENTED INVENTIONS. 


Agricultural Implements, 

RIDING-CULTIVATOR.— Dantex V. Fonrspene, 
Laurel, Neb. Each shovel-beam of this riding-cuitivator 
can be quickly and conveniently adjusted by the hands 
of the mder, either to be raised or to be shifted sidewise. 
The sbovel-beame can be vertically adjusted at their 
forward ends and held in adjusced position, enabling the 
beams to be set so that the shovels will enter the ground 
to a greater or jess degree. 

MECHANISM FOR OPERATING CUTTING AP- 
PARATUS OF MOWING-MACHINES.—Jowan A. 
Daveaaan, | Helgolandsgade, Copenhagen, Denmark. 
Contrary to the usual custom, no cog-wheels are used for 
transmitting the motive power from the axle of the ma- 
chine to the connecting rod actuating the knives of the | 
cutting apparatus. A driven wheel has an undulated 
periphery engaged by two of the arms of a three-armed 
lever, the third arm being provided with a socket in its 








end, by which «a pin carried by a lag is received. A crank- 
lever bas one member connected with the lag, the other 
member being connected with a pitiman operating the 


cutter-bar. By regulating the length of the arms, the 
necessary tnoverment of the knife can be obtained, even 
with very flat waves upon the rim of the driven wheel. 
WEEDER J. Kirwonar. Dufur, Ore. This 
weeder comprises a short main frame attached to an 


Louis 


axie. A draft-tongue is, extended in front and rear of | 
and beneath the frame, and is flexibly connected there- 
with A cross-beam ix rigidly attached to the rear end 


of the draft-beam and i« provided with plows or scraping 
devices. The construction relieves as much as possible 
the strain pat upon the draft animals and enables the 
weed-cuiters te be readily raised or lowered, 





Electrical Apparatus, 


ELECTRIC-BATTERY ATTACHMENT. — Henry | 
B. Ware and Cnauncey C. Conwett, Wymore, Neb 
This invention pr 6 an ineulated tray to be placed | 
between the elements of a gravity-battery to catch any 


from the upper or zinc element, 
thus preventing waste and the oxidation of the copper 
element, and maintaining an equal internal resistance 
of the battery 


particles that may fail 


aud a uniform electromotive force. 


TROLLEY. —Jows H. Waker. Lexington, Ky. 
The inventor has devised asimply-constructed trolley- 
harp and efficient means for catebing and directing a 


troliey-wire into the groove of a trolley-wheel. Pro- 





tracted colt weather will be bet a slight jaypediment to | 
the practical working of the device, for the exposed sur- | 
faces and bearings are so ranged as to afford ice but 


little opportunity to 
ley-harp and « 
centage of th 


The trol- 
not only prevent a large per- 
wear and tear of the wire and wheel, but 
also obviate the occasional « xpenee caused by the palling 
down of the + 1 breakage of su=pension-polea, 
ELECTRIC RAILWAY.—Acooer Casazza, Hobo- 
ken, N. J. The invention relates to a clase of electric 
railways in which the care or trains take their supply of 
electricity from a sectional power-condnctor, the sec. 
tions of which are successively connected with the live 
wire or train passes « In Mr, Ca- 
eazza’s arrangement, a second sectional conductor is 


wecumulate in the jointa, 


atch device 


ires an 


as the car wer them 





employed together with switches, each of which is con- 


nected in series with two adjacent sections of the second 
or awitch conductor and controls the connection of the 
power-conductor sections with the feeder. In applying 
this system to overhead conductors, the inventor em- 
ploys a special construction of supporting plates for the 
sectional conductors. 





Engineering Improvements, 


VALVE-GEAR FOR GAS-ENGINES. — CHaRies 
Werner, Pine Grove, Pena. A epring-closed air-ad- 
mission valve is employed, to which an arm is secured, 
provided with a catch. The catch is engaged by a hook 
carried on a rod reciprocated from the engine, Devices 
are controlled by the exhaust-valve-operating mechan- 
istn, whereby the engagement of the reciprocating rod 
with the air-admission valve is controlied and made to 
follow the opening of the exhaust. 





Mechanical Devices, 


FLOUR-BOLTER. — Frepernick W. Brown, Lee 
Bell, W. Va. The inventor arranges the bolting-cham- 
bers in triangular form, suspends them from the angles 
of the triangie, and locates the operating mechanism in 
the space formed by the chambers. ‘Thus a compact 
bvolter of great capacity is produced, which can be easily 
balanced to secure a uniform, gyratory motion without 
any backlash. Provision is made for supporting three 
bolting. chambers from three Jinks and equally disiribut- 
ing the weight on the links. A portion of one chamber 
is made to serve as a housing for the cut-off of the adja- 
cent chamber, when the cut-off is withdrawn from over 
its bolting-cloth. 

FAN ATTACHMENT FOR ROCKING-CHAIRS.— 
Francis C. and Gsornezk E. Mertz, Port Chester, 
N.Y. The object of the invention is to produce a de- 
vice which is attachable to any rocking-chair and which 
is adapted uniformly to rotate a set of fans mounted to 
tarn apon the chair. 
tion of a spring between the operating mechanism and 
the fan, the spring being wound up by the rocker and 
running down as the fan-carrying shaft is turned. 

FUEL.PRESS.—Grorer W. Mvuurny, Northfield, 
Mion. This press is designed to press straw into com- 
pact form for ose as fuel. The apparatus bas a spirally- 
threaded conical compression-chamber at the large or 
receiving end of which a plunger is mounted to recipro- 
cate, serving to force the material to be compressed longi- 
tadinally into and through te com pression-cham ber, 
The thread of the compr hamber serves to turp 
the material to be compressed, causing it to be rolled 
into compact form 

SPEED-GEARING. 





Aprmamam A. A. Levin, Man- 





The result is secured by the inser- | 
| the water upon the upper part of the buckets through 





WIRE-TIGHTENER, — James P. Happrx, Merna, 
Neb. The wire-tightener comprises a frame having a 
notched segment and feet for engaging a fence-post, An 
angular lever is fulcramed on the frame and has forked 
members, Notched bars are pivoted to the forked mem- 
bers of the lever and are adapted to extend on opposite 
sides of a fence-post. A pawl is carried by the lever 
and engages the notched segment in tightening the 
wire. 

CAN-FILLING MACHINE. — Davo F. Batpavur, 
Eden, N. ¥Y. On a frame, ehafts, geared together, are 
mounted, Cams are extended on the shafts in opposite 
directions and are designed to move frames at the ends 
of the machine. A tray holds the cans to be filled; and 
a hopper feeds the material. The beans or other ma- 
terial are placed in the hopper. When motion is im- 
parted to the shafts, the tray and hopper are rocked up 
and down alternately at opposite ends. This movement 
will cause the material in the hopper to spread out 
evenly and pass into the cans. 

COMBINED LATCH AND LOCK.—Lewis C. Wer- 
zEL, Bellefonte, Penn, This invention provides a novel 
gravity-operated lock, so constructed that the sliding 
latch-bolt serves as a locking- bolt which can be operated 
only from the outer side of the door by a suitable key. 
The lock can be cheaply coustructed and is efficient in 
operation. 

MACHINE FOR UNDERMINING COAL. — ANDI 
Ocutinsky, Rockvale, Colo. This invention relates to 
mining machines and provides a portable machine 
adapted to be operated by hand and capable of easy shift 
Jaterally and in an advanced direction as the picks under- 
mine the coal. The invention consists in special forms 
of devices for feeding the machine forward and for turn- 
ing it laterally, and iv other details of construction and 
arrangement of the parte, 

TURBINE WATER-WHEEL.—Joun W. Tayrtor, 
York, Penn, The object of the invention is to improve 
the construction of that class of turbines which receive 


s‘ationary chutes surrounding the wheel, the admission 
of water being controlled by mears of an annular or cyl- 
indrical gate, adjustable to open or close the water-inlets 
or chutes, The inventor provides a gate which is adapted 
to open downward and close upward, so that water is ad- 
mitted at the top of the wheel. to produce the greatest 
effect practicable before being dwcharged from the 
wheel. 





Miscellaneous Inventions, 
WATER-COCK.—James P. Benton, 167 Second St , 
Dalles, Ore. The invention relates to water-cocks and 
fauceta, intended for outdoor purposes. The con- 


hattan, New York city. By means of this simple gear- | *uetion of this mechanism permits of the automatic 
ing the speed of an operated machine or device can be | bleeding or venting of the water of a stand-pipe. This 


gradually increased over the speed of the driving-engine. 
thus saving steam. A series of independent main crank - 


| is readily and completely effected without siphoning 
the water in the bose back through the stand-pipe. It 


shafts are employed, on each of which a gear-whee! is | Cues the bleeder to be put into action by the stand-pipe 


mounted. Sapplemental and independent crank-shafts | 
are also employed. Connecting-rods join the cranks of 
opposite crank-shafte. Pinions on the anxiliary crank- 
shafts engage with the gear-wheels on the firet-named 
crank-shafte, On a power-shaft, gear-wheels are longi- 
tadinally movable to engage the pinione. By this device 
Unree separate machines can be operated. 








instead of by keys, thereby venting the pipe every time 
| the water is shut off. 

THILL OR POLE COUPLING.—A.serr H. For- 
syrTue, Sarcorie, Mo. Mr. Forsythe, in this invention. 
improves upon a former coupling. He combines the 
severa) parts so that they can be conveniently applied to 
any axle, and so that the shaft can be coupled to or 





uncoupled from a vebicle with less trouble and greater 
rapidity than heretofore. All rattling is completely 
prevented. The coupling comprises a clip, baving cheeks 
which receive the knuckle of the pole. The clip has 
an attachment consisting of side pieces, A pin 1s se- 
cured to one of the pieces, the opposing piece being 
arranged for locking with and disconnecting from the 
pin. In pivotal contact with a locking and an oppos- 
ing side piece, is a connecting bar. This bar car- 
ries a spring, the free end of which extends transversely 
below the pin. 

PORTABLE BUILDING.—Joun C. Karr, 1020 East 
Ravenswood Park, Chicago, Ill. By this method a light, 
portable building can be constructed so as to be quickly 
set up and taken down. The foundation comprises a 
plurality of sections with mitered ends where they meet 
at the corners and square abutting ends where they meet 
along the sides or ends of the building. Cast plates 
bolted to the wooden foundation have semicircular up- 
ward projections at the section joints, and other plates 
have circular projections secured to the foundation with 
bolts, which have hooks at the end to catch brace wires. 
An angle iron on each section receives siding, so that 
when the pipe-posts are set in the projections, the pieces 
are fastened together. This supports the siding, posts 
and roof on the foundation. 

ACETYLENE GAS GENERATOR.— Wi114mM Bur- 
rows Minor, Deposit, N.Y. The operation of the ap- 
paratus is automatic. Arranged to prevent waste of 
carbid, the apparatus permits a ready recharging wi‘ hout 
danger of the escape of gas into a room, or without 
interruption of its generation. A supply-pipe and a 
series of generators are arranged to receive water ; 
valves are adapted to govern the supply. Floats in the 
generators open and close the valves. A locking device 
at all the generators except the last, automatically holds 
the respective valves in position, and a connection be- 
tween the locking devices and the float of the last gen- 
erator allows the former to releaxe the valves when the 
float is raised, 

VENTILATOR, —Conrap J. Votuimer, Lafayette, 
Ind. The ventilator or grate in this device bas a frame, 
Slats terminating at their upper ends below the top of 
the frame form a space between the frame top and the 
upper ends of the slats. The grate has a cover provided 
with slats for covering the spaces between the slats of 
the grate. It is free to move transversely throngh the 
space formed between the frame top and the upper eads 
of the grate slats. Lags on the cover abut against the 
frame top to hold the cover in a nearly horizontal posi- 
tion. The ventilator is for use on buildings, and permits 
the passage of air to or from the part to be ventilated; or, 
allows its exclusion in winter time or during rainy 
weather. 

HYDROCARBON - GENERATOR. — Francis M. 
Baker. Lomira, Wis. The device embodies novel 
means for regulating the generation of the vapor, by trans- 
mitting to the retort the necessary heat. The transmission 
is through separate conducting parts which are in con- 
tact to tranemit the heat, and which upon being moved 
out of contact cease to pass the heat. In this way the 
generation of vapor isstopped. A wick feeds the oil or 
alcohol to the retort by capillary attraction instead of by 
gravity air-pressure. 

ARITHMETICAL SLATE.—Harxy CLaup SEILER, 
Milton, Penn, A siate-frame, a slate therein having 
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sight-openings spaced apait from it, and disks arranged 
between the bearing-bars and the slate, and made to ex- 
pose portions of their surfaces through the sight-open- 
ings in the slate, together with pulleys and gearings for 
operating the disks — these comprise an apparatus for use 
in teaching and dniling in primary arithmetic, whereby 
problems in addition, multiplication, subtraction, and 
division can be quickly and accurately indicated. 

CUFF-HOLDER.—Loean Cummins, Memphis, Tenn. 
The arrangement of this mechanism furnishes a con- 
venient attachment to a coat-sleeve at any needed point of 
its length for bringing the cuff into the desired position 
relatively to the sleeve. The construction permits an 
easy attachment or detachment of the holder from the 
enff. A spring-clasp engages the inner edge of the 
cuff, a spring attaching device having prongs to engage 
with a sleeve, and a link for connecting the spring at- 
taching device with the clasp. 

TAILOR’'S SQUARK.— Domenico Sepastiano, Man- 
hattan, New York city. This square has two blades. 
One is used for getting the position of lines extendmg 
across a pattern and which locates certain positions upon 
the garment, such as the bottom of the arm-opening and 
the waist-line. The other is laid out with groups of 
marks arranged in plural series, the groups of each lo- 
cating points upon the cross lines on the other blade of 

* the square. The marks of each group are so disposed 
with reference to the corner-angle of the square as to 
place corresponding patterns of different sizes. 

SUSPENSORY BANDAGE. —Atrrep CHARLES 
Moss, Streator, Lil, The harness supporting this bandage 
is suepended from the shoulders instead of from the cus- 
tomary waist-line. It can be worn without discomfort 
or irritation. Metal buckles or fastening devices are not 
required; so that the fastenings employed are flexible, 
readily adapting themselves to the body and permitting 
an effective adjustment to the person. ‘here are two 


loops connected at the back by straps, one of the Joops | 


being provided at its lower end with an extending tape, 
and the other with a series of longitudinally-arranged 
loops with which the free end of the strap or tape can be 
interlaced. 

MANDOL IN-CITHERN.—Frepzrick MEnzeEn- 
HAUER, Jersey City, N. J. Ip instrument the 
strings are sounded by means of picks, vo that a tremolo 
or mandolin effect is produced. The picks are actuatea by 
keys depressed by the fingers of one hand, while the 
other hand or « separate motor yields the power neces- 
sary to vibrate the entire pick-carrier, the epeed of 
which will be such that the strings will be sounded two 
or three times before the key is released, so that a sus- 
tained tremolo impression is produced. By turning the 


iis 


handles at varying speeds, a changing degree of tremolo } 


is obtained. The cithern has a keyboard extending 
across the strings. 

TOY MAN-OF-WAR.—Morron E. 
chendon, Mass. The construction makes this toy virtu- 


ally an ironciad, the hull and turrets or mountings for | 


the primary battery being of metal. The sponsons, 
ports, and guns of the secondary battery are offset from 
the bull by embossing their parts, the guns of the pri- 
mary battery being detachably mounted in the upper or 
deck structure. 


_,. | be the size of the insulated wire, 
Converse, Win- | 


There is a wheeled support for the toy, | Ww 


The hull is hollow and open at the bottom, whereby all | 


the parts can be stored away in the hull, together with 
the wheels. This enables the toy to be easily packed in 
a smal! and shipped without danger. 





pus 


LIQUID. AIR CONTAINER.—Joun Spratt Wricut- 


nour, Oil City, Penn, This device is for the economi- 
cal atilization of liquid air in hospital wards, residences, 
auditoriums, etc, It consists of an open cup for liquid 
air, situated in the middle of the floor of a chamber or 
reservoir made of thin heat conducting materials to con- 
tain the gases evaporating therefrom. The reservoir filled 
with these evaporated gases, with its frost-covered sur- 
face, will,make an excellent cooler for the rem. There 
are outlet-pipes controlled by cucks for the issue of the 
evaporated gases. By proper manipulation, some of the 
oxygenated liquid air in the cap is permitted to flow out 
on the floor and wall of the reservcir to evaporate, high- 
ly oxygenated air being thus obtained. The liquid air 
left in the cup is retained for later use as desired, evapo- 
ration therefrom being retarded by insulation by the 
cold air above It. 

CUT-OFF VALVE FCR HYDRAULIC ELEVA- 
TORS.—Panmir F. Canrison, Manhattan, New York 
city. The inventor has devised a valve for automatically 
cutting off the water-supply to the pressure-cylinder, 
should the elevator move too far upward, and to retard 
an outflow of water should the elevator move too far 
downward, thus preventing accidents should the ordinary 
valve mechanism become inoperative. 


PIPE-FASTENING.—Joun M. Spear and Winnte 
R. Straw, Plainfield, Wis. By means of this device, 
the diameters of pipes, thimbles, or elbows can be ad- 
justed so that they can be readily made to fit the parts 
with which they are to be used. The pipe is split longi- 
tudinally and has a part of one edge formed with a lap 
turned outward and laterally and extending a part of the 
length of the pipe. The pipe has at its other longitadi- 
nal edge a lap extended inwardly and latterly throughont 
the length of the pipe. The laps are inter-engaged. 
The pipe has its side edges fastened rigidly together 
througbout the length of the first named lap, leaving the 
edges at one end free. The two parts of the pipe can be 
relatively moved to adjust the diameter. 


Designs. 

BELT.—Lovis Sanpers, Brooklyn, New York city. 
The leading feature of this design is found in. a peaked 
frontispiece, connecting the ends of a back section. A 
ring or chain ornamentation is provided for the frontis- 
piece. 

GARMENT-REGULATING ATTACHMENT FOR 
BELTS.—Lovts Sanpers, Brooklyn, New York city. 
The attachment consists of a small plate, the formation 
of whose body includes a lower transverse section and 
upright sections connecting with the end portions of the 
transverse section. A corresponding flange is formed at 
the bottom of the transverse sectio. The attachment 
is easily adjusted and performs its functions efficiently. 


Notr.—Copies of any of these patents can be farn- 
ished by Munn & Co. for ten cents;uch. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 





| 
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Marine lron Works. Chicago. Catalogue free. 

For logging engines. J. 8. Mundy, Newark, N. J. 

“U.S.” Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb’y, Ct. 

Handle & Spoke Mchy. Ober Mfg. Co., 0 Bell St., 
Chagrin Falls, O. 

Most durable, convenient Metal Workers’ Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 

Machine Work of every description. Jobbing and re- 
pairing. The Garvin Machine Co., M41 Varick St., N. Y. 

Ferracute Machine Co., Bndgeton.N.J., U.S.A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

Quick-Firing Gun—How to make a model. Scale 
drawings and full particulars. Nos. 2, 3%. 6 cents. 
Model Engineer, 12 Cortlandt St., New York. 

The celebrated “ Hornsvy-Akroyd” Patent Safety Oi) 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is “ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 41 Broadway, N. Y. 

2?” Send for new and compiete catalogue of Scientitic 
and other Books for sale by Munn & Co., #1 Broadway. 
New York. Free on application. 
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tnquiries not answerea in reasonadle time should 
de repeated : correspondents wil) bear in mind that 
some answers require not a little research, and. 
though we endeavor ‘0 reply to ail either by letter: 
or in this department. each must take his turn 

Wuyers wishing to purchase any articie not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matiers of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
wo may be had at the office. Price 10 cents each. 

coe. “referred to promptly supplied on receipt of 
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"Wimerals sent for examination should be distinctly 
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(7905) B. G. J. writes : 1. ie « a . spark 
coil for a current of 9&8 volts aad 50 amperes, what would 
of the short wires form- 
ing the core? A, You may make your spark coil with 
a core of No. l4 iron wires cut 12 inches long, and an- 
nealed by heating red hot. The core should be about 
one inch diameter, Upon this wind the coil, insulating 
each layer with brown paper. Use No. 12 copper magnet 
wire, double covered with 
give a good spark; more can be put on, if necessary. 
hat is the formula for birdlime’ A. For birdlime 
boil the middle bark of the holly, gathered in June or 
July, for 6 or 8hours in water, until it becomes tender: 
then drain off the water, and place it in a pit under 
ground, in layers with fern, and surround it with stones. 
Leave it to ferment for two or three weeks, until it forms 
which must be pounded in a mortar, 
into a mass, and well rubbed between the hands in ran- 
ning water until all the refuse is worked out ; then place 
it in an earthen vessel, and leave it for four or five days 
toferment and purify itself. Remarks : Birdlime may 
also be made from mistletoe berries, the bark of the way- 
faring tree and other vegetables, by a similar process. 
Should any of it stick to the hands, it may be removed 
by means of a little oil of lemon bottoms or turpentine. 
Use: To rub over twigs to catch birds or small animals. 
It is said to be discutient when apovlied externally. 3. 
Has any number or numbers of the Screntiric AmeERI- 
cAN directions for making spark coils, motors or dy- 
namoe ? Ifso, what number? A. We have published 
the plans and descriptions of many dynamos and motors. 
See SuPPLEMENT, Nos. 161, 600, 641, 750, 761, 783, S544, 
865, 720. 793. 1202.1210. And for coils, see SurPLEMENT, 
Nos. 160, £60, 1087, 1124. Any or all of these can be 
sent you for ten cents each by mail. 


(7906) T. L. C. writes: Suppose 
cannon was placed perfectly level. When fired, would 
the ball rise when it left the muzzle or would it com- 
mence to drop the instant it Jeft the gun? A. Gravity 
acts constantly, and the ball commences its downward 
curve at the instant it leaves the gun, 


(7907) O. 8. writes: I intend to. erect 
lightning conductors at my buildings; they will be made 
of two-inch tubing below, reduced to one inch at the top, 
connected oy a heavy copper wire running from the top, 
of one conductor to the other above the building. 
With reference to lightning rods we advise you to buy 
our SUPPLEMENT, No. 998, price 10 cents, which will give 
you much information upon the matter, 1. How high 
avove the building should the conductor and wire be and 
how far away from the buiidings should the conductors 
stand? A. The conductor should be carried to all high 
pointe of the building, and not merely to its highest 
point, Itis not wise to erect very tall pointed rods pro- 
jecting several feet above the roof. The conductor 
should be next the building and not stand away from it, 
and all metallic masses, such as water spouts, should be 
connected to it; though all authorities are not agreed in 
regard to this pomt, the latest opinion is in this direc- 
tion. 2. Would lead joints do to connect the tubing 
with, or should the joints be iron? A. Connections 
may be soldered, riveted or screwed. In whatever way 
the parte are joined, the joint must be firm. 3. Would 
four feet in the ground with a lot of old iron at the bot- 
tom of the conductors be all right? A. If the ground is 
permanently wet, yes. The moisture of the earth is the 
important element, and not the depth. The rod must 
extend to water.no matter how far that is. 4, Will 
wood do to hold the wire and conductors to the baild- 
ing, or should I use glass ? A. Opinions vary upon this 
point, We are inclined to think a wooden fastening is 
as good as any. 5. Will it do to put the ends of the wire 
inside the tubing at the top and drive a plug in tight? 


cotton, 


” 
~ 


a sort of mucilage, 


Six layers should | 


a) 


A. | 


Would this make a good connection? A. No. What has 
been said above regarding connections, answers this 
question. Nor should you change to a copper wire. 
Copper is not considered to have any advantage over 
iron. A galvanized iron telegraph wire is sufficient if 
carried liberally over the roof and all high parts of the 
building. Nor is atwo-inch pipe desirable. A one-inch 
pipe is entirely sufficient. Size is not important, Light- 
ning often leaves a heavy rod and takes to a fine wire 
on its way to the earth. 





NEW BOOKS, ETC. 


Digest oF UNITED STATES AUTOMOBILE 
PATENTS FROM 1789 TO JULY 1, 1899. 
Including All Patents Officially 
Classed as Traction Engines for the 
Same Period, Compiled by J. T. 
Allen, Examiner United States Pat- 
ent Office. Washington, D. C.: H. 
B. Russell. 1900. Quarto. Pp. 700. 
Sheep. Price $% 

The compiler has cuneiais a difficult task with great 
credit to himself. He has previously compiled a digest 
of patents for cycles and velocipedes which has been of 
the utmost possible use, also of seeding machines and 
implements, plows and attachments, cultivators and 
wheel plows. All the patents relating to horseless vehi- 
cles are included in the portly volume. The patent 
drawings are reproduced photographically and no draw- 
ing is omitted, every sheet being given, which is most 
important to those who are engaged in inventing along 
the line of automobile vehicles. The remaining por- 
tion is a reproduction of essential descriptions of the in- 
ventions, with claime in full, with full data as to the pat- 
ent, and further there is furnished a complete index to 
the references cited against the patents while pending as 
applications by number, name and date, and also the in- 
terferences, if any, the parties thereto and the decisions. 
The index is alphabetical. The patents are arranged 
chronologically under the heads of spring, steam, gas, 
air, electricity and gearing, while under the head of trac- 
tion engines are given all traction engine patents as offi- 
cially passed upon. There are various indices adding to 
the value of the book, The automobile patents are con- 
tinued from July 1, 1899, in the United States Electrical 
Weekly, which is also compiled by Mr. Allen. 


Tue GENESIS OF WorLDs. By J. H. 
Hobart Bennett. Springfield, LL. 
1900. 12mo. Pp. 345. Price $1.65. 


SYSTEM OF MEASUREMENTS ADOPTED 
BY THE NATIONAL ASSOCIATION OF 
MASTER HousE PAINTERS AND DE- 
CORATORS OF THE UNITED STATEs. 
New York: The Painter's Magazine. 
1899. Quarto, Pp. 60. Price $1. 

This book contains a great deal of usefal information 
for the architect as well as for the painter and decorator, 
giving the result of the labors of the committee appointed 
| by the National Association to formulate a system of 
| measurements of painter's work, which should be thor- 
oughly accurate in every particular, There are six litho- 
graphic plates, measuring 16x .0 inches, showing the ap- 
plication of the system to houses of various designs and 
different interior and exterior details. It is only neces- 
sary to measure the work in accordance to the rules laid 
down, and apply the local price per square yard of plain 
surface, which is governed by cost of material and labor, 
to be able to correctly estimate the most complicated 
job of painting. 


INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 


JUNE 19, 1900. 
AND BACH BEARING THAT DATE, 


| See note at end of list about copies of these patents.) 














Air brake for railway cars, H. W. Libbey......... 652,233 
Air compressere, construction of double-actitia 
L. Duval........ 651, c§ 






















Air 2.2. apparatus, J. Gayley.. 
Air drying process, J. Gayley... 2 
Air, liqueftier for atmospbie, C. E. Tripler... 
Anchor, folding. G. Blackburn 
Annunciator, Beach & Doughty 
Annuunciator system, hotei, C. B. Clark 
Armor plates, bardening and tougbening, 
Khrensberger..... 
Automobile, J. C. Rantz..... 
Axle brass, car, ©. Jacquemin 
Back pedaling brake, N. Mitchell. 
See Water tight bag. 
Bag fastener, L. 8. Short 
Baling press, T. J. Corning 
Baling press, T. D. James............ . 
Barge, fueling, 8. B. Peck 
Barrei, A. A. Porter 
Bearing, ball. J. H. Little. 
Bed, J. K. P. Beard.. 


besbeesdeesi vee 6621 





Bed, sofa, W. T. Rolph (setesee).. 
Belt, electric, M. A. MeLangbiin.. 
Belt, electric, W. C. Sedwick.. 
Bieyele, A. J. Harlan 
Bicycle, C. von der Heide.. 
Bicycle, chainless wheel. P 
Biscuit machine, A. Pouey 
Blotting A. D. Glueck 
Boa Press bx es. Y 
a 





: 61 "S44 


Washboard. 





Roller setting, J. C. .. (2,015 
kK. separate leaf, L. M. Morden............-. . 61,0 
Boots or shoes, antislipping device for. D. A. Me- 
SEE Bin 90¢- 0ccscbecaseseebeuntersenSheneed 452 (5 
Bottle washer. A. P. Petterson.. ................. 652,040 
x. See Mail box. Molding box. “Oil box. 
Box covering machine, J. F. Kachline............ 652,000 


ons k pedaling brake. 


Brake. See Air a 
Brake lever, 8. W. Hy 
> releasing davies, ‘ative ‘wheel, W. O. Pel- 


651,907 
652,218 





Bridge. draw, J. Bawards... 652,020 
Bridge. rocking bascule, F. G. Ve 652,201 
Bridge, swivel draw, J. Kdwards.. ...............-- 652,019 








Broom holder, C. W.. Brown , 
Brush, whitewash, W. McMah g 
Brushes, manufacture of, C. EF. Fiemming. embanhe 651,841 
Buckets, detachable tooth for steam shovel, B. 

ss wacchvescces. beeuckeeeutus aepgedresosyhes 651.4 
AE MEN... .50uc vids ovconarnmeeh easiness 452.043 
Buggy top duat hood, Daugherty & Knoderer. ... 652.090 
Building construction, J. C. Pelton.. . , 652,219 
Burner. See Gas burner. Liquid fuel burner. 

Vapor burner. 

ease 652.122 





Button fastener, M. E. Krodemann 

Calcimine compound, W. A. Hall. 

Calcium carbid, furnace for producin 
man & Prenner.. 


651.351 


CO.916 











enter. perpetual, E. G. Tasso., 651,40 
Can. See Oil storage can. 

Car brake aupriance. e sate f52.055 

Car — axine hcchenaeSehanue . 651,898 

















Car, railway > Harding...........++-.++ qocenencoce 651.98 
Car, railway, F. J, Sprague. .... 6.0.00. cwceeeeccens bee 4 
Car replacer, EB. Best. ...........++.ceneee Gear cntende 682, 
Carpet stretcher, aa B. JONNBON. .... 66.0 eeeeeeeeeee 601.4 
Caster, W. J. M@rtand...........0scsecesscccseeccensees . 652.128 
Caster, feraicare. Ww. Pa) ere 662,127 
a ie eat machine for automatically bending, - 
Ruts diiialle Ghhinks og ccrtessoerenal 147 
c Yhain Soke. Naas swage for, H. Spuhl........ . G2 
Chair. See revolving chair. 
Chart blank, W. — — ben selgpods sen ncdutecenes 662.025 
COTO, We MO an ona x2 05hicscciesersaaennestest 652.}o1 
Chuck, magnetic, rise w —, hatee acess cqees bol. 
Cigarette making aeatene, B aw > ‘Ludington....... 652.001 
Clamp. See Tube clamp. 
Cleaner. See Cotton ch 
Chnometer, F. T. Cable. 
Clip. See Toe clip. 
Clip. W. Whiteley... ... ...-.. . Gis 
Clock, phonographie, BE, Tre . 662.102 
Clock, program, W. Hl. H -» GOL 
Cloth folder, A. Singzheimer....... ° O45 
Clothes bolder, W. A. E. H . . 662, 
s lothes line hook, EB. H. Wilson.............. -. S192 
Ciuteb, friction, J. T. Ls a Scecnbbos aneaeneich .. il Ba2 
Clutch, friction, A. McNair... ........-..++ . 652.1% 
Clutch, friction Civiee, t Backstrom.. - 651,516 
Coat, apparel, ML, Be ans (hdeneeear coe -» 652,017 
Coin controlled lock. ie Me jHarrison peesepeoe .» GLB 
Cooker or grill, T. H. Dibble...........--..- - 2.100 


Cork polishing machine, a & ry. 
C “— closure, apparel, Sheardown & de 


> 651,955 
©1979 


















© otton cleaner and feeder, J. W. Seifert.......... 
Cotton separator, distribater, and feedes, E. KE. 
in 09.05: 64005s 0042 sence se sce ccenpeauagees 651.986 

Counting device, G. Schueider.............ceeeeeeee 651 ,8u2 
Coupling. See Sua tt othe 
Crate, soring « ‘faa i, SEs entdnenccs cede: coccege 651,887 
Crushing mill, Hadfield & Tack pbb entbocnse cee 662.208 
Culinary vessel, J. H. Rose............+-.+++ . LITT 
Cultivator, J. ¥ wt} Aeosad dee @bsenees 651,915 
Currycomb substitute and massage block 

Littlejohn.... 652, 184 
Curtain fixture, C. 6514 
Cutter, C. Muller.. 652.158 
Cycle saddle, Y Rosenbere.. 651,93 
Cycle seat tube, — 9 wy & Kruger 652, 183 
Defibrating machine, M. A. Torre. . 662,067 
Dental heater, W. F. Slack. iinscokwhe . 652,197 
Dental instrument, W. E. eb amend #51, ¥22 
Derrick apparatus, 8. aptact cacckbubiueerenanene 1.972 
Desk, register, L. %. Appleyara....... 651.815 
Dial, geographical. of bavt lees ovedbonetivewnes 651 882 
Diai, sun, BK. G. Hewitt, Line ewandskss0esas 452.109 
Diaphragm motor, G. W. Lewis ° 2 
Diffusion cell, C. Pfeiffer... ......6.606 ceceeeeeweee ro) Bas 
Disintegrator, KR. Hathaway........ .. onviens obaes 652.106 
Door, grain, J.C. Manro etal........ +++ 651,974 
Door securer, R. W. Schutz... ......-.-.ceseeeeeeees 652,046 
Dovetailing machine, J. K. Krickson..........+...- 651,046 
Draft equalizer, H. J. Freark...............000- 040 1,91 
Drill. See Hand drill. 
Dust and scrubbing pan, combined, F. C. Lillis... 662,125 
Dust, condensing flue, KR. Ruetschi............ . Gi2,045 
Kar drum, artificial, L. H. Viekers. .. .........+.- 652,202 
Exe case filler, E. R. |onberger Le cutboenepacéecsnals 852,126 
Electric motor, C. L. Bundy...... ......0ceeeeeseees 651,045 
Electric motor, H. 0. White San namidedintes > <i e 651,909 
Electric motors and apparatus therefore, con- 

trolling. H. Leitner. -«+» 662,124 





Electric switch, automatic, P. 8. Tirriil. 652,151 





Electrical distribution system, 8. Krob . 62,187 
Electrical waves and a why ‘therefor, Teduc- 

ing attenuation of, M. I. Pupin. 652,280 
Electrical waves, reducing attenuation of, M. L 

rte 652,251 
Electrodes for storage batteries, machine for ; 

making, Hanscom & Hough............. . 651,858 
Electrolytic apparatus, M. Haas..............0++++: 651,549 
Elevator. See Water elevator. 
ovate safety attachment. C. Kimball. 652,118 
Engine. See Explosive engine. Rotary engine. 

otary steam engine. 

Engine starting and reversing device, combus- 

tion, EK. 8. Haines. 652,104 


652.192 


Exhibitor, card, J. A. Mangold... 
651,906 


Explosion engine. G. A. Pleury 

















Extractor. See Nail extractor. 

Kyeglasses, L. A. Duma. .........-ceeeeescceeeceeee 651,989 
Fastener, J. D. Siirckler......... 651,983 
Faucet, beer, H. 8. Johnson... 651,909 
Feeder, boiler. R. McDougall 602,14 
Felly shield for vehicle wheels, J. R. Singer...... 1.081 
PUNE, Ca EN Elin o pos cchocesestocecesoscescsctcesaes 

Fifth wheel, J. i. Little. 

Filter, R. Lawson...... 







Filter valve, C. E. Torran 
Filtering apparatus, water, C. L. 
Firearms, cleaning rod for, F. K. eens. 





Fire escape, portable, J. A. Hoyt.. 

Fire extinguisher, Db. W. Diggs.. 

Fire extinguishing sprinkler sy stems, pneumatic 
hydraulic arm for. Hill & Richardson 651,857 

Fireman's helmet, POM ccec- cecvece .. 652,080 

Fireproof struc a y P trether epee Gaeoensesee .. 62.0651 

Flagstaff holder, W. L. Sherwood... . 661,980 

Flask and beater. combined, A. Pearistine . 661,962 

Frame. See Mattress frame 

Fur unhairing machine, Hedbavny & Kothe...... 652,182 


See Ore roasting furnace. Smelting 


Furnace. 
Ppotele 68 coal burning furnace. 


furnace. 
Furnace, L. T. Bu 
Furnace, Hughes ry ——- buen ghee cocsem . 
Fuse igniter, M. ©. Smith.. 
Gage. See Marking e 
Game, parlor, H. J. 





652,056 
651. 970 
a2. 















Garment pad, G. Goldman 
Gas burner, H. F. Gabel. ............<css0 
Gas burner, acetylene, K. H. Raupp.. 
Gas generator, acetylene, O. D. Fry.. 
Gas generator, acetylene, J. H. Green... 
Gas generator, acetylene, J. 7 Harger 
Gas generator, acetylene, C. Lindholm 

Gas generator, acetylene, A. Mie Kenzie. ...65 
Gas generator, water, J. W. Chrisholm 
Gas igniting device, A. Martini 

















Gas injecting apparatus. Sterne.. eon ’ 
Gas, manufacturing. ow. Chisholm ... 652,081 
Gas or other wn By AN for, Clay- 

WOT TIO se occ cose rcscecvescecsscccccecsceccceccses 652,085 
Gas purifier, G. OD, WHR censenat Ei .necnonnhs 651,069 
Guses, etc., and manufacturing same, receptac le 

for, H. Platz 651 S84 
Gate, J.C. 662,018 
Gate, A. Williams 661,911 
Generator. 
as producing attachment surfaces upon, A. 

L oGahed 6) 09600092 00060d scnngeseetuteesen es 662,001 
Guit “club, H. C, Cushing, Jr..... . alam abated 651.920 
Governor for fluid presente engines, F. M. Rites 651,955 
Gramophone motor, L. P. Valiquet...... ry 
Grinding machine, EB. Rivett. ......... 2.07 
Gun carriage or other ats J A.W iiding... (82. iM 
NE GOTOEs de Ute CORE a nc nccans seedsecsevesseneuses 682,187 
Hanger. See Garment paneer, 
Hat packing ring machin T. Hallock...... 651,992 
— rack and advertising YS A, combined, W 
OR SI 661,858 
bomen See Dentai heater. Tank heater. Water 
beater. 
BRO, TE. Ma OR icc cc cn scdcccsccccess coves vesdscccese 651,876 


652,001 
652,108 
652,069 


Hinge, lock, ¢ - Kell... 

Hog trap, H. L. Ground etjal. 
Hoist, E. B. Achee.. 

Hook. See Clothes line hook. 








Hook and eye, E. C. Beecher. . ...........seceseees 652,160 
lioop.. See Metal hoop. 

Hotel registers, advertising desk for, H. atch . (62,225 
Hub and spindle, vehicie, ». Byne. J 





Ice, manufacturing, KE. R. Butler 

















Ink supply for ink bottles, automatic, | 

Pe Serr 651,831 
Inking apperatas, ERE (62,118 
Iron rest, Hubbard.... padie ects cambsce ee 
lack. See isting jack. Lumber jack. 
ee, Gy ils PINK anda ctennias ocdencececasanecsinens 652,004 
Joint. See Rallway ral rail —_ 
Knitting machine Sn anh sahnndeodaee . 652.186 
Ladder and root bracket and window jack, com- 

bined, G. K. eeler.. 652.010 
Lamp, acetylene gas generating, "A. C. Einstein. 662.173 
Lamp, binnacle, G. A. Raker....................04. 652.012 
Lamp, carbureting. a wy” ~ Stabe eaetlieabainaiaanc se 6200 
Lamp, electric arc, A. B. Walton...... . ......... 661,96 
Lamp. electrical ‘incandescent, von Reckling- 

hausen & Vogt anda 652,194 
amp, incandescent. L Kitsee. Os) Ba 
amp, spirit i h UP) ea) 
wand roller, J. Gilbert.. edduvasetesencesovee 652.100 
et, Tp GC, Fee ceenireearnemenacesscessrnesns «+3052 62,011 
“athes, combination back knife for turning, Mil- 

ler & Knap Pp pcnabstemiethdeechshuséantonevesesees: 652.190 
Weather stretching machine. J. Brooks . 651.820 

wer, loose leaf, H. Swatiey............ . 661.808 
Afting jack, F. 1 Joyoe .............000++- 451,800 
Aquid fuel burner, se Thurow.. 651,000 
ck, See Coin controlled lock. 
ss Cy, His aad: catctatenbchshsie ©. scccccese 1,947 
acomotive sanding device, J. C. Hooper.. . 5212 
comotive whistle ginal for pway e rossings, 

qutamatio H. B. Smith...... . 25 
Loom, L. Herriman. ee 452.224 
Loom, E & Stimpson.. 662,222 

(Continued on page 412.) 











Scientific American. 
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iT : Poot and | 
Power 
Screw Cutting 
= ~— matic 
ret MAINES 


POR FINE, AcEnAES WORK 
send for Ca B 

SENECA PALLS MPG. 
695 Water —- 

Seneca Falla, N.Y., U.S.A. 






Ma 





ENGINES Foor) & TOOES **0 SUPPLIES.” 
LATHE 


S: sigasta LATHE CO'ETwe' 


HAVE THE LATEST IMPROVEMENTS 
No machine shop can be thorougbly up-to-date anless 
4 it has the most 





ASHLEY PATENT NIPPLE. HOLDERS 
yd nipples for cutting eifher righ? or t md thre . 
They mA the slee — fr wy = and take the >—— 


off both the sieeve and’ shank thread. Made of best 
quality cast ster arefully fitted. Long or short nip- 
ples cut with equal facility The Asbley Holders are 
of ligh weight and compact f 


WALWORTH MANUFACTURING CO 
126 Tro 136 FEDERAL ST., BOSTON, MASS. 


Water Emery 
Tool Grinder 


Has no 9 no valves No 
require supply it with 
ly for use, Sim- 


st efficient 





piping 
water Always srea 
plest in construction, ! 
! eration 
th Sends ttaloque and prices 
W. F. & JNO. BARNES CO 


1999 Ruby St., Rockford, Ill 


* QUEEN” DRAWING PENS. 


THE 
we, SCIENTIFICALLY SHARPENED. | 








sharpened by experts who have 
in making and sharpening 
finest English Stee! is used in 
Pens, and they are band-made and carefully 
ur improved process & CO., 


All Queen Pens are 
had many years’ experience 
Drawing Pens, Only the 
the Queen 
tempered by o 
Inc.. Mathematica! 
went Makers 


QUEEN & 
Engineering and Scientific Instru 


1010 Chestnut St., Philadelphia. 


| 











Why 


Make Rubber Stamps ? 


Not 

Our “ New Yo ’ Rubber Stamp Vulcanizers received 
the only medal - arded any Vulcanizer, World’s Fair 
Chicago. Simy rocess. Large profits. Circulars free, 


Barton Mfg Co » Dept 4. 338 B’way, New York, U.S.A. 


NICKEL 


Electro-Plating 
Apparatus and Matera 
THE 
Hanson & VanWinkle 
Co., 

Newark, N. J. 
1% Liberty St., N. Y¥. 
® & 28. Canal St 
‘ hicago. 


‘FOR FINE WORK 


No machine on the market can equal 
our Ne. {and Bench Milling 
Wachine with two speed counter 
Spindies and bearings of hardened 
and ground tool stee Arranged to 
take same size chucks and other 
attachments as fit mouth of bench 
lathe spindle. Traverse movement 
of table 7 inches. Fuller descrip- 

tion in free illustrated booklet 
The I'ratt & Wh Hartford, Cona 


WORKS LIKE A CHARM. 


Perfect satisfaction is experi- 
enced using our No. 5, 6 or 9 
Hand Pipe Threading and 
Cutting Wachines. Crank or 
ratchet power Gears boused 
from dust. Chasers set by grad- 
uation to any siz an be re- 
leased from threading while tn 
mition, opened to permit pipe 
being cut, and Instantly ciosed 

GP” Send for Free Catalogue to 
The Merrell! Manufactur- 
ing Ce., 501 Curtiss Street, Telede, Ohic. 


ONE AND ONE-QUARTER CENTS PER HOUR 


t costs to keep cool if you buy 
one of our $15.0 Battery Fan out- 

















ney Co 





fits consisting of 1 Battery Motor 
No 2,18 ineh Fan i Fan yuard, 
}Cells Battery, | Charge for Bat 






tery. 5 ft. Double ( onduc 
1 Cabinet i 


<x de Seg 
i) hours 
OUR a5. 00 “ol PIT will 


kee you ot 
SON A 


4. JONES’ ’ 
64 Cortlandt %4., New Voerk. 


Manufacturers of a)! kinds of electrical supplies 


Gas Engine 


IGNITER 


mplete with spark coi 17. 
' he Beast Thing he market 
- r ’ . 


Latest and m 1 model, 


ct?” Send r (Wweular 


The Carlisle & Finch Co., 


IF YOU HAVE A SHOTGUN 


leads "— the fric 


Wil ran 








Sixth Street, Cincinnati, 0. 


and use it often. you know the barrel * 
tion leaves a lead (« t which causes “pits” and means 
expense You can’t stop the deposit, but you can re- 





wakes TOMLINSON CLEANER, Sstr ens: 


quickly ef) lead, rust or other foreign matter. It won't 
l, as the brass wire gauge is softer than 
the steel, and it will’ last o lifetime, as the real wearin 
part que can be replaced for We. An extra pair with esc 
ool fo qauges! to ®. Fit any rod. Aili dealers Price $1. 
Booklet “Used ev mC ¢ in the ctotiized world’ 
The G.T. Tomlinson Co., 100 S. Baker St., Syracuse.N.Y. 


Loom warp stop “motion, electrical, H. 1. Harri- Ems 
man 
Looms for weaving haircloth, stop motion for, 

J. We. CRAP. 02. ccccncsccesvcsceserescees 652,206 
Lubricating | apparatas, = Bengier pes 652,080 
Lumber jack W. Rei eeeere 662,221 

| Mail box, G brovest 651,958 
Marking gage, J. Opland. (852, 0638 
Mattress frame, J. A. Hutchison 662,213 
Measuring consumption of electric currents, ap- a2 

652. 


| Measuring device for rolled goods, Sauls & Cook. Gi. 34 


Pad See Blotting pad 

Pan. See Dust and scrubbing pan. 

Paper barre!, J. Van Develde. 651,06 

Paper box blanks, shaping, H. B. ga 451.982 

Paper registering mechanism, T. C. Dexter. 652, 169 

Paring machine, fruit, H. M. Hatt 652.181 
| Pegging machine, A. G. Leonard et al 62,061 

Phonograph, EF. C. Geneux 65143 

Photographic negative washing device, J. L. 

Jenks 103 
Photographic vignetter, C. W. Christman 652,088 


Loom box motion, T. G. Moser.. 

Loom harness, P. A. Wagner... 

Loom seat, J. B. Bolton.. 

Loom tuft weaving and cutting device, 0. Hal- 
lensleben 





paratus for, C. R. Loubery 


A. W. Copland 


Mechanical movement, 
Metal hoop, J. BE. Wright 


Metal wheel, E. Einfeidt 





2 
652,121 


Metallic leaf. device for laying, F. W. Koenig.. 
Mil See Crushing mill S ; 
Miter cutting machine, J. W. Oliver 682,15 
Molding box or flask, O. 8. Michaelsen 652,129 





See Diaphragm motor. Electric motor. 


Rotary motor 


Motor 





Gramophone motor 
Motor, J. B. KReliy 651,592 | 
Mower, lawn, R. K. Ortt as 

awn, S. P. Townsend. | 

be, apsible, W. Rodiger 
ace. B. F. Shibe 6 | 
al instrament, A. Jaccard-Rod. s | 
xtract Cc. O. Diener | 
xtre Db. A. Kincaid 
ldberg 
A. M. Felson . 

altry, 4 Hays. 

ple holder, C. W. Meinecke. ” | 

» V. C. Swansor 2 063 
Nozzle for depositing machines, A. W. Copland. “ 
Nombering machine, Monahan & Gooding P25 | 
inl box i>. ong 3 | 
Ol storage can or device, W. BE. Forest ) 


Ore roasting furnace, H. B. Meech 

Ore, treatment of, G. de Becht ° 

Oven, baking or cooking, J. E. Rebstock 

Packing rings, apparatus for securing piston, R. 
E. Strait 





Garment pad. 


Adamson, 
652,156, 662.201 
or be] 


Photographing apparatus, gas, A. G. 
Piston, J. B coh 


Pitman for mow 3. Abraham- 


ers or the like, C, ¢ 
son 

Planter, corn, E Bowers 

Planter, corn, J FE ‘Lucas 

Plastering columns or the like, ap paratus for, J. 





r magazine, H. J. Erkenswick 
Piowshare, C. C. aS Ses. 
Plowshare, reversible self 
rruil 
Pocket holder. J avers. 
Polishing mac 1.4, A. D. Erb. 
Powder distributer, H. MacMie hael.. 


sharpening, J. R. 


Press. See Baling press. Printing press. 

Press board, F. O. Rundquist ‘ 

Printers’ leads, machine for casting, C. P. Bab 
cock aesewcevocscues 


Jacobus 


Printing machine, H. H 
Kempf 


Printing press, multicolor, G. 
Printing roller, H. H. Jacobus 
Projectiles, securing « ape to, O 
Propeller, screw, P. G. Lavigne. 


Hartmann 





& Duthuit!:"* 62!092 


Pulley, variable diameter, Desprez 

Pump, deep well, 5 é Polson 652,041 

Pyrites, etc., apparatus for cleaning or Cas, 
Burnett & NewDigim..........-.sccccseces 51,822 

Pyrobetulin, obtaining, J. is aes Secu 651,942 





Rack. See Hat rack 

Railway appliance, L. T. Sheffield. 

Railway, electric, W. Kingsland.. 

Railway rail, H. W. Libbey.. 

Railway rai! joint, J, ws Stevens. as 
Railway rail, street, De CARE Re eo 00-ccccccccccccess 651,825 | 





Railway switch, D. Mac Pherson 
Railway ties, tamping instrument for, F. Shep- 





pard . 652.1% 
Recorder. See Speed recorder. Time recorder. 
Refrigerating apparatus, W. W. Harris 652,210 
Refrigeration, automatic system of, C.J Cole- 

man ee 651,826 
Refrigeration, electrolytic system of, C. J. Cole- 

GROM. occcvccccccccscscascccsvccceeg-cccssevece 651,827 
Registering apparatus, W. A. A. Roper. 51,888 
Respiratory diseases, apparatus for treating, D. 

Bogbean ° 651.062 

tevolving chair or stool, J Elilenbecker........ 652,021 
Rheostat, T. F. Jordan. ...........-.ssccecceseeeeves 652,116 
Roller. See Land roller. Printing roller. 

Rolling mill guide, O. F. Leibert 

Roofing, Fo WENT... soccsoccececouccesesees 3 le 
Roofing compound, K. Weasel...............see0es. 652.085 
Rotary engine, D. M. Dearing... ............. «+e. 652.168 | 
Rotary engine, J. Eastburgh...... 

Rotary engine, G. C. Rohde 


Rotary motor, M — wig 
Rotary steam engine, J. B. Kelly...... 
Holland 








Sash construction, W. ‘Ww 
Sashes, shutters. etc.. device for counterbalanc- 

SO Ge, DD... cosnconshbuncdédednentsebuheneds ate 52. 
Satchel, M. 8. Ersier.. ° 
“aw ro or setting machine ‘adjuste 

Sart 651,934 
Sawmill carriages. feed controlling mechanism 

for, J. A. Waterman 652,062 
Saw, steam power crosscut, B. Keily. 651,585 
Seale. recording car. G. =. eveces 651,845 
Scissors, buttonhole, L. Chybezynski 652, 166 


Scooping, hoisting, and conveying sppasatan, F. 
i Kind! 

Scraper, cott« J.M Suge 

Screw bolder ond driver, T. R. Lillie ‘ 

Sealed metallic boxes or tins, cutter for opening, 


652,185 
652,199 
651,949 


Williamson & Culpin 652,087 
Seat See Loum seat 
Seeders, wind break for grain, BE. R. Butts . 651,988 | 
Separating and bolting machine, A. C. Branting- 

ham ae 1.987 
Separator. See Cotton separator. Steam separa- 

tor 
Separator system. PD. Cockrell 451,919 
Serum. preparing remedial, F. Niemann. rs) | 


Sewing machine, button, BE. M. Phelps .. RAD 
Sewing machine feeding mechanism. P. Diehl. .. 62,17 
Sewing machine feeding mechanism, F. W. 


trom , 651,990 
Sewing machine hemmer attachment, J. ° 

Cameron 652,079 
Sewing machine welt guide, A. Bergstrom 652,014 


Sewing machines, oscillating shuttle mechanism 


| bonds sold. 





for, P. Diehl -. 462.171 
Shaft coupling, right angle, §. W. Robinson 62,142 
Shirt bosom, apparel, 8. Butz..... .........<.c0eee 652,104 
Shoe fastener, 8. Goodman 651.847 
Shoe fastening, J. F. Pope 1.976 
Sign, N. Goldberg 652,101 
Signal rods, antifriction guide for, H. Johnson... 52.028 
Signals, indicating key for selective, Scribner 

McBerty 651,90" 
Smelting furnace, hich temperature, W. Borch- | 

ers 662,076 


Smoke consumer and steam generator, Bishop & 
ltinghes ° 

Smokeless coal burning furnace, A 

cake, L. 8. Samuel 

Soles, etce.. machine for cutting boot or shve, 
Beauregard & Gooding 


Heberer 


Soap 





Span wire pole and system, J. Lanz 
Speed recorder, A. T. Hill , 
Spinning male. J. D. Whyte ; } 
Sprayer, D. B. Smith 651 SS 
Stacker, attached swinging straw, M. F. Stadt- 
muller oe 
65 5 


Stamp, M. R. Driscoll 

Steam separator, W. J. Baker 

Steel. manufacture of open hearth, A. Moneil 

“teering gear for ships, Suppan & Szendi 

Stove, W. H. James. 

Stove. cas, W. J. Ranek 

“treet cleaner, MeCrory & Hinkson 

Sulfuric anhydrid, making, J. Knietsch 

“witeh. See Klectric switch. Railway switch. 

Switches, frogs, ete.. spring box for, W. B. Cooke - 

lacking tool, hand, T. Cowburn 

Talking machines, wmtermittent feed for, L. P. 
Valiquet ee 

Tank heater, H. C. Barden ocee 

Tanning hides, A. H. sehmidt ' 

lelegrapbic signals, reception and translation or 
retransmission of, A. Muirhead... 62 

Telephone toll apparatus, J. T. Belanger... 

Thermometer. oven, G. J. Day 

Thresher, pea or bean, W. H. Greer 

Threshing machine, J. Fahrney.... 


' (Continued on page 415) 
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Always thesame. We maintain the quality no matter what the market price of tobacco. 
Try them once. You will buy them always. Look for Arrow Head on every Cigar. 


JACOB STAHL, JR. & CO., Makers, 168th St. & 3rd Ave., N.Y. City. 





JUNE 30, 1900, 








veo e 








THE MIET MIETZ 


& WEISS KEROSENE 


and GAS Engine 


burns KEROSENE cheaper 
and safer than gasoline. Auto- 
matic, simple, reliable Ne 
electric battery or flame used 
Perfect regulation. Belted or 
directly comgeee t to dynamo 
for electric lighting, charg- 
ing storage CatServes and 
all power rposes. 

£2 Send for 7 ‘atalogue. 

IET 








198-138 Morr Sr., New Yor«x. 
Markt & Co. London, Ham barg, Paris 


HIGHEST EFFICIENCY 


attained in the 
STOVER 
GASOLINE 
ENGINE 


The best is always cheap- 
est. Write for prices. 


STOVER ENGINE WORKS, FREEPORT, ILL. 
BUILD YOUR OWN. ENGINE. 
is GAS TINGS 


GASOLINE ENGINE sy LAUNCHES 











ATA. GGUt Fone 


GERE LAUNCH—~ENGINE WKS sta2n0r2 
et 




















C 








Magneto for Gas or Gasoline Engine Igniters 
No batteries used. Self eens bearings. 

and moisture proof, Brushes self-adjusting. Meas 

rial and workmanship the sxsr. te GUARANTEED 

FoR ONE YEAR. Send for circular and price list. 


GIDDINGS & STEVENS, Rockford, Ill. 





AW FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORKD PENCLLS, SLATE 
PENCILS, WRITING SLATES, STEEL PENS, GOLD 
PENS, INKS, PENCIL CASHES IN SILVER AND IN 
GOLD, STATIONERS’ RUBBER GOODS, RULERS, 
COLORS AND ARTISTS MATERIALS. 


78 Reade Street, - - - New York, N. Y. 
Manufactory Established 1761. 





SAVE YOUR FUEL 


You will find our GASOLINE 
Hoisting Engines « great 
saving over steam and a per- 
fect economical boon where 
wood, coal or water are 

searce and high priced. 
Both friction and geare¢ 
hoist from 6 to 150 H 



















ete. 

fully guarante: 
for free catalog and state 
size of engine wanted. 
Weber Gas & Gasoline Engine Co., 402 5.W. Boulevard, Kansas City, Mo. 





<s ae - “ 
Deatis AP (Op 





Duaticate 2 


Daus’“Tip-Top” Duplicator 


100 SHARP AND DISTINCT COPIES IN BLACK 
FROM PEN AND 650 COPIES FROM TYPEWRITER 
NO WASHING, NO PRINTERS’ INK, NO STENCIL. 
\ SENT _ON TEN DAYS’ TRIAL TO RESPONSIBLE PARTIES 


Price, Complete, $5.00. 





A\ Th: 





“Trp-Tor” reproduces the handwriting so exceedingly faithful that copies duplicated in Black 
Ink on this apparatus are often taken for ordinary written letters and not duplicates. 


The Felix F. Daus Duplicator Co. (inc.),ito 5 Hanover St., NewYork 





MERITORIOUS INVENTIONS 


financed or patents sold outrig Capital furnished 

for good enterprises at 5 per a. Stock com ies 
formed and influential directors procured. Stocks and 
ye transact all business on commission 
PETER WHITNEY, 100 


strictly. No advance fees. 


Broadway, New York. 
IMPORTED 





Acetylene Gas Burners. 


Schwarz Perfection Lava Burner. 





ALL hest awards in all Acetylene 
be ey Made of one piece of lava. y 
faultless and eK one, tested and guar- 
anteed. nd for Price List. 
0 Blow! ine Sole Agents for 
—s P the U. 8. and 
Carbonization. Canada. 


Perfect Alignment. 
M. KIRCHBERGER & CO. 


50 Warren Street, New York. 





Copied While Writing. 


Keep a copy of all letters; ne 
ter, kk. 
pen, Our Pen-Carbon ‘never 





smuts. “ter Pin ho holds paper firm. Write with 
no extra pressure, and our Pen-Carbon_Let- 
ter ok produces a perfect copy. Can be 
used anywhere. 

If your stationer does not keep it, write for 
free specimen of work. Mention this paper. 

PEN-CARBON MANIFOLD CO., 

Dept.1, 145-7-9 Centre St., New York. 











OVERHEATED BOILERS 


in factories, workshops, and on steamabi 
are apt to suddenly burst unless carefully 
regulated and watched. Our 
HOT WATER THERMOMETERS 

are used to indicate danger in time coure 
vent Is They are in use in all the new s ips 
of U.S. Navy and also in the Japanese Navy. 

HMiustrated Bulletin No. # sent free. 


HELIOS-UPTON CO., PEABODY, MASS. 


Did You Ever Know 


that “GLACIER” is a perfect SUBSTITUTE 
FOR STAINED GLASS? The cost is very little, 
and it is easy to apply to any window. Send us dimen- 
sions and we will be pleased to submit an estimate and 
samples. G. QUAILE, 396 Broadway, New 
York. Sole Agent for United States and Canada. 





EVERY BOY HIS OWN TOY IAKER. 
sume how to make all kinds Toys, 
Stea: Engines, Photo Cameras, 
Windmills. premoecopes, Electric 
Telegra ey gen agic Lan- 
terns, Boats from a 
rowboat to ry ‘schooner also Kites, 
Balloons 2, Wagon ns, Toy 
House: e and Arrow, Pop Guns, 
Stine tilts, Fish’ng Tackle, Rabbit 
d Bird Traps, and many ot — 4 
rt is made so plain that a boy c 
easily make them. 200 handsome i illus. 





This great pow 
by mail, l0c., 3 for Se. C. DePuy. Pub., Syracuse, N. Y. 





THE BEST THING YET! 
Is simple and durable, and can 
be put on and taken off «at will. 
Nothing like it in the world. 
Try a set and be convinced. If 
your dealer does not keep them 
m send 25c. to us for sample doz. 
THE L. & H. SUPPLY CO., 

85 Commercial Avenue, 
Binghamton, N.Y. 








The only & cupenter te in 
the worl abso- 
lutel aeievaie to ev- 
ery md of the body. 
The only guarant 
suspender that com- 
nes ‘ect ease, con- 
venience and style—and 
metal parts will not rust 
or Your 
$1,500 Est. nots 
A novel competition on 
the Presidential vote 
open to sil wearers of 
President Suspenders. 
Get information from 
dealer -_— a —* 
let sent free. 
dent Suspenders sold 
everywhere, b0 cents, or 
direct from us. 


C. A. EDGARTON 
MFG. CO., 


Box 222 Shirley, Mass. 


President 
Suspender 














The Standard. 


The onl 


No I 
Nickel lated. Mailed 
Wanted on recupt of % cents. 
Standard Strainer Co. 
Dept. K, 37 Maiden 
Lane, New York. 





Can You Crack ’Em? A book of 100 
rare catch problems. Real brain ticklers. 
Mailed for We. stamps. HOME SUPPLY 
CU., 182 Z Nassau Street, New YoRK. 


MENTAL &: 
NUTS. 





= LAAOPAND 


BUILDING MACHINE FY 


ACME ROAD MACHY CO 
































Mowing mestine, onsty 


ILLUSTRATIONS. 


United ‘States exhibit, entrance. a — developer. 





rd 
Dwelling, »n attractive. 


Dwellings, cliff............. " 
Mommie children’s 


Auto-quadricycle ..........- ie 
Automobile’ acc We. eases esses vs 





Asteroid, @ M@W. ... ©. nsec ge eeenee 391 
Assay commission methods. ..... aT 
Assay of goid and silver ore = 

och, horn of, discovery...... | 360 





| ye poke, San Enatahe.. _ 
bridge 





Vehicle, mutor wheel for. 





Navi i iiai .P 
+) rd 1 w ne. k.. ria. rei pede, mone-sal wack 











| Ie machine i) 
~{---7 becees soueewininee 22 











seaet 148 
Automobile — — cost...... 5D 
Automobile Club of America ... 22 
Automobile Club, tour of........ 342 
A b competition Brg!.... 18% 








21 
. 212 | Ocean liner, borse power of 
. 26 | model. 


















pe switeb, _ pheumatic... 


























Ww 
West Point Academy . 
Pa 





Wharf at Pango 
Windmills, Nebraska... 
faste 

















Wood mosaic. 
Woodward, Robert Simpson 
Workies a. printing..... 


a of pipe. obe chain 





oe ~ 





wsk 
ying machine, Danilews “* 


Balloon air-ship, Danilewsky.. 
Balloon, calles... soa ehemieatsine d : 


Xiphopages, the.............ee.++ 118 





rnace, @ assuno. 
Furnaces. smoke copeens. 
feed f 





Min 
Yews, curious Statin of. 








Battl p Su bs niet’ ocinaee 
Bayonet Lgl - Spanish... 








Zoological Park, New York.. 
Zulus of South Africa 








~~ 
Benzine motor, airshi| 











joon | ascensions, — Poudeowe 








od, 
old deposits, Coss Nom 





= race a 
DE insenetectenes 135 
Au b yo on the. 

Autom ie Expos.. Nuremberg. 391 
ut for doctors.......... 278 
Automobile literature............ 304 
Automobiie, military .......... *408 

Automobile ans a 5 76 

, 124, 170, 

‘eh, Ban sit. 380, 362, 391, 407 
Automobile omnibus..... ........ "U5 
Antomobite patrol ‘wagon pousenee "148 
Automobile race, American...... 259 
Automobile races, Antwerp...... 391 
Automobile races, France.... ... 201 
A ccommeens, Paris. .. 16 


runaway, a ose 
oe, London. wer yen 
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JUNE 30, 1900. : 


CAN | BECOME-AN ELECTRICIAN? 


eteach ELBOwsiCcA 
ENGIN iNeERING at your home by 

at a cost within the reacb of anyone. 
matter s —_ you live, if you can read and 
write, ntee to teach you thcruugb- 
] Gur ‘Siheuitute is endorsed by Themas 








. Edisen, and ae prominent men of 


nical 
celnan nical Dy; Bicrt 





, ’ “Yr, rite Sor ¢ Siieeus. 
The Electrical Engineer Institute of Corre- 
spondence 
weer Lontairwe Instruction, 
Dept A, 


240 West 23d St., 
New York. 


DV comoider ths OCadrren 
(mace my Myer w 
Ks be of qhiaT Valae te 
ee 
2 ce a 


gs TAUCHT BY MAIL 
Professional, Elective, Commercial, 
Law Courses. Guarantees best in- 
struction ever prepared. Indorsed by 
students and ae a everywaere. 


Easy terms. Begin n 


NATIONAL ~~ SCHOOL, OF LAW, 
Nort . St, Indianapolis, ind. 





The Smith Premier Typewriter Co. 
Syracuse, N. Y., U.S. A. 


Che Cypewriter Exchange 


The Barclay St.. NEW YORK 
124 La Salle St., eetee 
30 Proamend 8t., St.. BOST 

KANSA $ ‘eity, MO. 

209 North 9th St. 
ST. LOUIS, MO. 

432 — St.. 
SBURGH, PA. 
3 West Baltimare St. 


MORE, MD. 
536 California He 
FRANCISCO, CAL. 
we 4 save you from 10 
to 30s ou Typewriters of ail makes. Send for Catalogue. 





Wuy doesn’t Jones get down to business 
methods and buy an AMERICAN TYPE- 
WriTeR for $10? Does he think I am 
running a puzzle department ? 
THE AMERICAN 

$10 TYPEWRITER 
is as well made as the highest- 
priced machines, but more sim- 
ple. It bas stood the test; seven 
years without a competitor. 
Catalog and sample of work free. 
American Typewriter Company, 

8-207 Broadway, New Yo 















“33,000 IN Us ad 








| ROR iON 
GU DLACH OPTICAL Ce ROCHESTER.NY 











~CAMERAS 


o 
Combine compactness with 
rigidity, and are made of 
best materials in every part. 
The Lens and Shutter are 
specially designed. They 
can be secured on no other 
camera. 


Price $10.00 and upwards 


ROCHESTER OPTICAL CO. 


30 SoutH STREET, 
ROCHESTER, N. Y. 

















Scientitic 





S etaeiientmbeoekegntveses tnbanetearnnt tes 652,107 
Tie fastener and expander, Kruger & Crane...... 651,567 
en bn on cass sévegenbqeubieksases 601 945 
Tile, gutter, W. Ludowici.......................000s 661.873 
‘Time recorder, workman's, C. “A. Widmer......... 1161.98 
TE Ss EE ccc cncccsectcoecees nesses 662,232 
Tire tightener, 8. A. Haseltine.. ... GLB 
Tire tightening tool, rubber, C. Waechter, Jr..... 652.059 
Tire, vehicle, H. H. Gerbardt........ - C208 
Tire, wheel, P. Weinhbolt............ ... 652,004 


Tobacco stemming macnine, Schoolfield & Guer- 


itinielasthednedceistateccesveunseks 152,008 
Tobacco stemming machinery, Schooitiela & 

than tnchecse cvcovodccsséed 652.009 
Toe clip. J. a  irontntlny li-aaparcattie sige 651,913 
acer B. L. Davis noon cepnssebeeeneateounsooesnet 452.016 
Tool holder, W. J. Cunningham................... 652,015 
Tooth, artificial, Shields & Jernigan............... 652,047 
eee Mil HED 209.0045 cnoe cave comnbanscecconscsoososece 652,073 
Transformer, 8. K. Jobannesen.. soccccccccsess GONG 
Trap. See Hog trap. 
T ropaine, A. A. me he — ocngcsauuncceccesesenececes 651,921 
Tro ley Sie Sia I eins chancasdammnbncosceccecesaceete 652,089 
Trough. AY w meray trough 


Tube. See C ycle seat tube. Mucilage tube. 


‘Tube clamp, J. G. Montgomery..................4. 652,132 
Twine holder, J. BE. Fulon.............cecececceeees 652,285 
Typeeter, GB. GMM PIR sooo 0cccccccccccccacccccces 652,207 
Typewriter erasure shield, 8. Shermer.......... 651.804 
Typewriting machine, G. B. Webb aanideesenpechans 652,063, 
Uncoupling apperetes. GS, Bs Fee ccascccceseces 652,200 
Upholstery, Pe Mcnccesacccceseqeacne eve 28 
Urinal, C. L. N@M@apO@R.....ccceccccccscccccsccccccces i 
Valve, balanced, aw ——. bgeweaneiesccesenneeesoyce 2, 
Valve, check, T. dimes ahtanadten saeoeen i 





Valve gear, steam Pn J. B. Kelly. 

varye mechanism for automatic water heaters, 
Gray 

Valve, pressure regulating, E. A. Marsb.. . 1927 

Valve regulating mechanism for engines, ‘IB. 


Pecccccacnvcecece 0s pecnnecer ccecseseceessenes 652,228 
Valve, renewable seat, &. H. Lunken. . 662,005 
Valve, steam cylinder drain, H. W. McC “ombe. 

818, 651,879 


y alves, making double beat, H. Lentz............ 
vapor burner, incandescent, E. Seitz. ............. i 
icle spring wheel, G. B. Fietcher.. “ 

Vehicles, adjustable toe or foot rail ‘for, G. 










Veluetpede driving mechanism, A. -F Ww. ~ Von 
Wed . & 





Vessel, freight, A. Wallace, Jr........... 
Vise, multiple, KE. Q. a anavedes 
Voting machine, L. Luelien. 
Wagon and surf LA combined beach, J. A. 


DE sdedchanudnctae m ConcgeseeSee & vcensuens 
Washboard, A. W. Bise OS UGS OS, sugrempametaatonie 
Washer. See Bottle washer. 


Water clarifying apparatus, W. M. Deutsch . 
Water elevator or irrigating apparatus, H. Room 6 
Water heater, H. F. Gabel.... i 
Water, purifying, ©. L. Deutach.. 
Water purifying apparatus, FY R. ‘Wingrove.. b2 
Water tight bag, flexible, C. Bradshaw......... i 
Watering trough. J. J. MeO at. OCT, 
Web feeding device, H. H. Jacobus.............+.. 12, 
Weeder, lawn, A. Burson... pddueuhes coesgegeces 
Weighing machine, EK. W. Collins 
Well drilling machine, hand, G. D. Loom 
Wheel. See Fifth wheel. Metal wheel. 
spring wheel. 


is . 
Vehicle 


W hiffietree trace fastener, C. L. Cambern........ 61. 
Cy aR ne . 662,120 
Window casement and casement frame, J. W. 
BEOBGRY.. oc n nc ccccscccresvces sovecccesccseceses 216 
Wire stretcher, F. M. Russeil....... 2.0.00... ...eees GALA 
Wire stretcher and reel carrier, C. Stoolfire....... 651,097 
Wireworking tool, C. Stoolfire........ 0 .....ccceeune 651,806 
Wood, producing artificial, A. Skrobanek. ....... 
Writing apparatus, multipiex, C. Tschinkel.. . 108 











DESIGNS. 


Auger, post, Reade, J. BRM. ...c ccccccocccesesees cove 
Badge, D. C. Fauss.. 

Bath tud, ¥. A. Wells...... 
Belt or similar article. E. Orayeb.. 
Carpet, oriental, H. Serefan.. 
Curtain or shade bracket, 
Kwer or jug, D. F. > 
Fork blade, fodder, R. Teegardin. 
Handle bar post, EK. B. Weed..... onene 
Knife, orange, A. B. Casselman............ 
Lamp bracket member, ~f M. Rosenbluth 
Lavatory base, W. ©. Peet... . seve 
Musica) instrument body, i 
Plate. S. G. Reynolds................- 
Sewing machine frame, R. Pierpont 
Spade or shovel, P. P. McClintock 
Spool stand, ©. A. Poinsett....... 
Table or stand. center, J. Benesh 
Tire vaive cap, G. H. F. Schrader... 


"($2,864 
. 2. ‘Wilkerson. aahes 








TRADE MARKS. 


Abrasive stones and articles, Norton Emery Wheel 
GE nccccartanes sasuanbecessdhsgpeecoocuacoece 
34,7 





Boots and shoes, 8. C. Lauber 
Roots, shoes, and slippers, women’s, ‘misses’, and 

chidren’s, Faunce & Spin 7  cotaehAne ease Gibee’ 7 
Braces, trusses, and bandages, Natural mame erase | M 





ed cocccennbesesennecend bo S| 
Chocolate bonbons, H. D. Foss & Com} any . 
c aouping, ate named articles of. Hammond & os 198 
Gin, G. Nicholas padhentns (usdamnthe toucteceyosadest 34,80 
ope chimneys, Friedlaender & Oliven...... 34,800 | 
Machinery. tools, and supplies, certain named, 

— Du Brul & Peters Manufacturing Com- 2.004 
Registering machines, A. Li Bardweill.............. 34.805 
Salve, healing, Hess & Som... ............cscsseeuse M7 
Scientific and philosophical apparatus, certain 

 * FR entra qqppege yee My 


Sewing machines, stands. and attachments, Na- 
tional Sewing Machine Company............... 34.508 

Shoes. J. G. Simon. 3 

re = } aeap powders, ae. & Sater 4 Com- 


Torpedves ‘Mo 34 
Wood fuieh “Cleveland Varnish Company......... 34,802 


LABELS. 


“ Aqua Lithia,” for a beverage. — pcan Manu- 
acturing and Bottling Compan 7 

“ Caracus Coffee,” for coffee, Dayton Spice Millis 
Company 7. 

ae Ct Pepper’ * Phos-Ferrates.” for a beverage, 
aa Manufacturing and Bottling Com- 


- Bilecn Records,” for phonograph records, Na- 
tional Phonograph Compa! 7 
“ Genuine Edison Kecord,.” for phoscaraph rec- 
ords. National Phonograph Compa’ 
“ Hahn’s Sure Cure for — and Poultry ce holera 
for a medicine, M. Ha 7 
‘ Jersey Baking Powder, ” for baking powder, 







ton Spice Mills © ompany. 
“ Kopp’s Dead Shot,” for 
oO 










Que cigars, America 
Label Company..... .. catnchwieheveesh-s oS 

“ Lebigh University Spec jlend wesey,” for 
whisky, L. McCormick 7 





. ow _ Baking Powder.” for baking pe 
Dayton Spice Milis Company 
=f on | Wyandotte 's Remedy.” for a medicine, ( c. 


il crs ciusntdhekmiphnepabrthsddtaekeocescoet 
* Vitone,” 








for a medicine. E. 8. Burnham. 





PRINTS. 


“Congress Playing Cards,” for playing cards, 
United States Playing Card Company..... . 

“Duplex Bonne Femme,” for window drapery, 
Cohen Brothers & Company...............0.0+0<00+ 





of printed copy of the specification and drawing of 
y patent in the foregoing list. or any patent in print 
pened since 1863. will be furnished from this office for 
10 cents. la ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 36) 
Broadway. New York. Special rates will be given where 
a large number of copes are desired at one time. 


Canadian paten patente may now be obtained by the in- 
ventors whe an = @ inventions named in the fore 
wae ing list, ed they are simple, at a cost of each. 

t complicated the cont will be a nee more. For full 





i cti address Munn & Vo., Broadway, New 
York. Other foreagn patente may also be obtained. 





415 


american, 














SAVAGE Hammerless Magazine Rifle 


SMOKELESS 
-303 & 30-30 CAL. 









The most reliable and safest rifle ever 
manufactured. Shoots six different cart- 
ridges adapted for largeand small game. 
Se Write for Descriptive Catalogue A. 


SAVACE ARMS CO. 
UTICA, NEW YORK, U. S. A. 


PROPOSALS. 
QEALED_P BOPOsAlS WILL BE RECEIVED AT 
. the office of the a House Engineer unti) 12 
| o'clock M., July 7, 1900, and then opened, for furnishing 
the material and’ labor of all kinds necessary ror the 
delivery, erection and completion of the Hog Island 
Shoal Light-House. R. in accordance with specifica- 
tions, copies of which, with blank proposals and otber 
> 


informat on, may be had upon application to D. 
HEAP, Lieutenant-Colonel, Corps of Engineers, U.S.A. 


Point Blank Range for Hunting. 
The Only Hammerless ) Repesting Rie. 





50 YEARS’ 
EXPERIENCE 





TrRave Marks 
DESIGNS 
CopyYrRicuTs &c. 
Anyone sending a sketch and description may { 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
aantan taken through Munn & Co. receive 
notice, without charge, in the 


"Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Soild by all newsdealers. 


MUNN & (0,361 8roadwes. New York 


Branch Office, #25 F St.. Washington, D. C. 






re’ 
LIER 
Milwaukee, Wis. 


and Bottlers’ Mac hinery, TE 


ICE MACHINES, Cortiss Engine, B Bry 
MFG ©O., 


ww ¢ ( uv nton Street, 











TYPE WHEELS MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES & ETC. WEW TORR STENCH WORKS 100 NASSAU ST N.Y. 


INVENTIONS PERFECTED. 


Accurate Mode! and Too! Work. Write for Circular. 
PARSELL & WEED, 129-131 West 3ist St.. New York. 


$7 Month and Expenses; no enniienee 
f D'AMOUR &LITTLEDALE MACHINE CO. 
| 130 WORTH ST.: NEW YORK 











Prase M Fo. Co., Stat'n 10,Cincionatt, 0. 





needed; (pene permanent; self-seller, 
MEDIUM-SIZED AUTOMATIC Make Models of Any Machine to Order. 
or similar machinery built to order. Our facilities and | 


experience in this line are exceptionally advantageous. | — | rienced Draught mat, wanted on Mill Machinery 





We invite correspondence from inventors of mechani- | and Machine Tools. Permanent employment assured to 
ca) devices. OTT. MERGENTHAL ER COMPANY, | rapid and accurate draughtsman. Bethlehem Steel (o., 
Incorpurated, Baltimore, Md. South bethlehem, Penn 


[2 fe You Going 10 Build a Home? —— 


Those intending to build wil) find the very best practica! sug- 
gestions and examples of Modern Architecture in the handsomest 
Architectural Magazine ever published, 


“The Scientific American 
Building Edition.” 


Each number is illustrated with a Colored plate and numerous 
handsome engravings made direct from photographs of buildings, 
together with interior views, floor plans, description, cost, location, 
owners’ and architects’ names and addresses. The illustrations 
include seashore, Southern, Colonial and Vity residences, churches, 
schools, public buildings, stables, carriage houses, etc 

All who contemplate building, or improving homes or strac- 
. tures of any kind, bave in this handsome work an almost endiess 
series of the latest and best examples from which to make selections, thus saving time and money 
Susscriptions, $2.50 a Year. Sinace Copies, 25 Cenrs. 


MUNN & CO., Publishers, 361 Greadway, New York. 


and 


t?” Send for Cire alee mg”? 
PATENT Hix 


— FoaS f. g%. 


Pues.isneo Montuty. 


For sale at all news stands, or address — 








AGENS IES WANTED FOR ENGLAND. 
A tirm of Importers and Exporters (also Government 
Contractors) are “pen to handle American Manufactures 
of every description as Sole European Selling Agents. 
Manufacturers desirous of being represented in the 
United Kingdom, or opening , zi a branch, will kindly 
mail lists, samples, ete., giving full particulars (to aeve 
needless correspondence) of prices, etc., and Wiley Et 
oe Fe pres pared vo do to push business. F. TER. 
HOFF CO., Limited, Lithogra hic Stone Quarry 
Owners and General Merchants, 58c Gray’s Inn Road. 
London, W. C., England. N. B.—Correspondents will 
much oblige by seeing that all letters, lists, etc., mail- 
ed, haves sufficient postage prepaid. 


ONE CENT x's" in a postal ogre 

wane mailed to us will bring 

ety Razor outfit for your 

— outfit 10 days, and if you 

are not satisfied return it. Please forward 
references from responsible parties. 

The Gem Cutlery Co., 35 Reade St., N.Y. 


A. iG. INCOME |) 


PUBLIC ENTERTAINMENTS 
in Churches. Halls. pudthe 
aa yoo a ie 


997 HANG STAMP 
ri i FOR SALE. Address 
Box 364, bot kton, Mass. 


A PATENTED SPECIALTY will be purchased 
outright or manufactured op royalty References given 
ifrequired. T. S. F., Box 773, New York City. 


“Hawkins New 1900 Catechism’ 
OF THE STEAM ENGINE. 
PRICE, $2.00. 

Postpaid to any eddress A practical book on 


engine running, valve setting, etc. Strictly up- 
to-date. Money refunded if not satisfactory 


THEO. AUDEL CO., 63 Fifth Ave.. New York City. 
ODELS i& EXPERIMENTAL WORK. 














nventions develuped. Special Machinery. 
E. V. BAILLARD, Fox Bidg., Franklin Square, New York. 









For Sale—Tabliet Machine. in first-class condition 
Used little. Manufactured py R. Shoemaker. Size 
inch, can be adjusted to Bee inch. Cheap for cash. 


Address Box Neo. 253, Racine, Wis. 


os Od op 8) 


1336 BeacnH’St. PHiLADELPHia Pa 


FALED ICE MACHINES 







ployme: 


including large illustrated 

Bilis (18x24). admission 

tickets, instruction book, busi- 

ness guide. etc., $39.50 and up. Most interesting and sen- 
eaatonal subjects, just oat. Will be sent €.0.D. subject 





Sove MA FACT URER 


REGEALED 











to examination. Write for catal e and ies of letters 
from exhibitors who are WAKING MONKY ovr outfits. a - —-—— 
teem SUPPLY 00, Bayt AA.56-66 Sth Ave. CHICAGO 


Astronomical 
A AND ‘ 
Engineering 
instruments 
MANUFACTURED BY 
Ww. &. D. MOGEY. 
Bayonne City, N. J. 
G2” Send for Catalogue. 





8 Brass Band 















Drams, — 
ch Supp x rite for catalog. 
liustrations, FREE; it gives in- 
formation for musicians and new 
bands. LYON & HEALY, 


85 Adams St., OHICAGY. 








£ 








PHOTOCRAPHY AT WIDE RANCE 


can take in the full length and breadth of Nature’s beauty, marine or landscape, city or country, at 





aun any desired elevation, and by the simple turning of a buttca, if you use the 


f<fn) =- VISTA’? CAMERA. 
> 


LONG AND SHORT DETACHABLE HANDLE. 


PICTURES. FITTED WITH UNIVER- 
CAMERA HAS UNIVER- SAL TRIPOD SOCKET. 
SAL FOCUS. MOROCCO LEATHER 


LEVEL ATTACHED. COVERED CASE, 





Camera Wrru Frowt Deracnep. 
trimmed and beautifully Se finished Camera of great power and — yo perfect instrument that 


iis at; want in er’s outfit. For — prints taken wi L-VISTA” on a fne 
bevel edge card, send % cents in stamps to cover postage, to 


MULTISCOPE AND FILM COMPANY, BURLINCTON, WIS., U.S. A, 








416 


Scientific American, 





Cortes CGARS 


“MADE AT KEY WEST) 


These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 


CORTEZ CIGAR CO., KEY WEST. 








<a 


OROUGH A INSPECTIONS); 


AND M 
INSU RANCE 


2 Sheen nereog 
i] 
is 








 STEAMBOULER-XPLOSIONS 


i ie ears Sarasa FP jue nic reocee| 
IT’S CHEAPER 
THAN A HORSE. 


bere is no feed 
w. no stabling, no 














groom, vo driver, 
t veterinary sur- 
ue 1, no other ex- 
pense needed fora 
» 
WINTON 
. You can operate it 
Price $1,290. Ne Agents. yourself and reg 
ulate the speed at will. No dirt, no danger, no “ bolt- 
ing,” no sickness. It costs only when in ase. Try one. | 
Hydro-carbon system 


THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. | 


Eastern Department, '2) Broadway, New York City 


Automobile Patents 
Exploitation Company. 


UNDERTA mt Srebe The nannufacture of Automobiles 
and Motor‘ ‘ve! The xamdlation of Autowo 
bile peat ents. To enlist capital for the deve lopment 

of inventions. 


FURNISH ES :—Specialists to make thorough exami 


nations of patents. Expe rts to test upotors and 
automobiles Mi tes inventors to present 
properly their propositions t » concerns willing to 
consi der and to undertake the sane 
PURCHASES :—A!! meritort yas pate ents, licenses and 
inventions relating to motor-cycies, motors, gears, 


automobiles and their paris 


Automobile Patents Exploitation company, 


F. B. Hyde, *ecretar 
27 William Street, 


ans eo: 
s¥ i 


New York, N. Y 





Bristol's Patent Stee! Belt Lacing. | 


The simplest, cheapest 







Fastening r all kinds 


The B 5 tol Co, 


_ READY To apvar FISHED JWT Waterbury Oonn 


A& verte ties at lowest prices. Rest Railroad 


Track end Wag: mM or Stock Seales mad« | 
Also WD useful articies including Sates 
Se» ing —_— mines, Bicycles, Touls, ete. Save 

ri 


| 


Chicago. U1. | 


| “Perfection” Air Mattresses, 


oney. Lists Free O SCALE Co. 





— aa 



















Down Hili,or 
On the Level |? 


Columbia 
Bove! Geer 
Chainless 
Is Apparent 
Rew Models 
$75 
| Columbia Bicycles 


HOME OFFice 
MaAfTroao, Or 














ant ox vst pe rfect. Heit | 


of belti ing Sam- | 


private or public—can be equipped , 


at short notice with the latest- 
design, modern Electric Automo- 
bile, if you write or call on us. 
The Woods is handsome in ap- 
pearance, 
tion, ready, reliable and safe. 


Ilbustrated booklet free. 


| WwoopDs 


| MOTOR VEHICLE ## 


| | COMPANY 


N. Y., 44th St. & Vanderbilt Ay. 
Chicago, 545-549 Wabash Ay. 


durable in construce > 





“A CaS: 5 / 
. “4 i 
RATA *A A/ 


“They are ready for you when 
you are ready for them."’ 








“ROAD WAGON.” 


ELECTRIC AUTOMOBILES, published by HERuEnT Sfidnn & Co. Chicas hicag. I. pet 1.83 "33: 














‘eile 1OS 
FIRE-FELT COVERINGS 
ABSOLUTELY FIRE PROOF. 


PURE ASBESTOS 
REPLETE WITH AIR CELLS. 
STRONG. LIGHT FLEAS EASILY "APPLIED. 


MADE IN SECTIONS Bete e ae) 
FIT STANDARD PIPE N tt 
H.W. JON > WE G CA) 


NEW YORK. CHICAGO 


ASBESTOS MATERIALS. BSGUIER ie AIN 
ROOFING MATERIALS [SS Seg ilo Se Tas if ie 








Dainty Watches 


in colored enamels 
to match dress 
effects. 

Send for our ‘‘Blue Book’’—free. 


Tue New Enctanp Warcn Co. 
37 Maiden Lane 149 State Street 

















New York Chicago 








Jue 30, 1900. 


FAYE YOUR ONaE 


MORROW 


, BRAKE 


OVER 100,000 IN USE. 


EASILY PUT ON, HAS PROVED PERFECT 
AND RELIASLE. FULLY GUARANTEED. 


Coasting becomes so safe and easy you do it 
every chance you get. Your feet on the pedals 
gives perfect control of the wheel. Ladies’ skirts 
keep down when coasting. You can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Lamp is superior in 
construction to any made. 

Illustrated pamphlet giving detailed information 

regarding Brakr and Lamp, sent on application. 


ECLIPSE BICYCLE CO. 
Box X, ELMIRA, N. Y. | 





JASTER 














SENT ON TRIAL. 


Prepaid te any address. 





Coggesball Patent Steam Tube Cleaner. 


| THE CLEANER THAT CLEANS CLEAN 
| NO Mei Hotetare, Spree cust quickly. 


The Coggeshall Mfg. Co. -» 123 Liberty St., New York. 


CHARTER Gasoline Engine 
USED sree eos 


Stationaries, Portables, 


Engines and Pumps. 
&@” State your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 
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world proves 
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The following letter from one 
positively 
for. pulverizing e*ther rock ‘or cement clinker: 





of the 
the marked 


superiority of THE GRIFFIN 


» TEN-YEAR TEST. 


largest cement manufacturers in the 


MILL 





Nakai) 
= 


: 
{ AMERICAN CEMENT COMPANY, 
OWNERS OF 
The Egypt Portland Cement Works. u. The Giant Portland Cement Worika. . 
| , The Pithebeenia Portland Cement Works. The Columbian Portland Cement Works. The Jordan, N. Y., Portland Cement Works. 


| 


Gentlemen: 





ala lata \alp\lalalatevatplaxalate 


Messrs. BRADLEY PULVERIZER Co. . 
Replying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that thé first Griffin 
Mill used in grinding Portland cement was erected in our Egypt works ten years ago, where it is still in operation. Since 
then, as from time to time we have built new works, we bave equipped them all with Griffin Mills. We have now in opera- 
tion at our several works, thirty-seven mills. 
We know all about the grinding machinery used in the various cement works in this country, but think the Griffin 
Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 
Griffin Mill is shown by the fact that within the last week we have given you an additional order for more mills. 
AMERICAN CEMENT CO., 


Yours very truly, 


Ecypt, PENN., August 25, 1899. 


Joun W. Ecxert, President. 
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RESTFUL SLEEP 


In Camp, on the Vacht and at Home. 


| 


CUSHIONS and PILLOWS. 








| Style 61. Camp Mattress with Pillo > aetaihes Also 
| show: ing Mattress deflated. 
Clean and Odortess, will not absorb moisture. 
Can be packed in small space when not in use. 
[2 Send for Illustrated Catalogue. 
MECHANICAL PABRIC CO., PROVIDENCE, R. I. 


ACETYLENE BURNERS. 


We have the largest and best equipped factory in the 

world for making genuine steatite Acetylene Gas burn- 

| ers. Correct scientific principle. Quality and workman- 
ship guaranteeo 

| STATE LINE TALL OO., Chattanooga, Tenn., U. 8. A. 





The demonstrated success of the GRIFFIN MILL for pulverizing all refrac- 
tory substances allows us to seli them on their established record. 
for names of manufacturers who are daily using them with perfect satisfaction. 


THE BRADLEY PULVERIZER CO.,  - 


Write us we 


- Boston, Mass. 





‘- WOLVERINE”’ 


Gas and Gasoline Engines 
STATIONARY and MARINE 

The “Webvertne” is the only reversible 
MarineGas Engine on the market. 

It is the lightest engine for its 

power. Requires no licensed en- 

gineer. Absolutely safe. Mid. by by 

WOLVERINE MOTOR WORKS, 
12 Nuren Street, 


U.S. Government Sold 10,000 


taal Spanish Mauser Rifles & Carbines 


also 5,000,000 Ball Cartridges in chp. We beaght ti them all, 
Before exports offer a lirmated number at retar 

it WSemiAN,S St? Broadway, New York. 
retake og « mm request. Dealer in Military Goods and War Relics. 









=e Rome lies. 15 
MACHINERY 
ARC LAMPS. 


IS. ENGINE 


DYNAM 


ML a 
"/ ’ 








“Costs Nothing When Not Working.” 


‘You can insure good and quick work in your 
shop if you are supplied with one of our 


“GE” SMALL MOTORS. 
110-volts, Expense 


‘GENERAL ELECTRIC Co. Main Office, Schenectady, N.Y. 


‘Run from lighting circuit. 
stops when they stop. 











You will not get left 


if you Own 
One of the Reliable 


“Accurateto-the-Second” 
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